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Abstract

Background

Clinical practice guidelines are statements of recommendations for patient care. Studies
have shown that guideline recommendations do not always depend on evidence from
clinical trials or systematic reviews. It is unknown whether no high quality evidence
exists, evidence exists but authors were unaware of it, or advanced statistical methods
were not available to them to address their questions. Our objective was to compare the
guideline recommendations for first-line medical therapy for primary open-angle
glaucoma (POAG) from each major update of the American Academy of
Ophthalmology’s (AAO) Preferred Practice Patterns (PPPs) with the actual evidence base
available at the time.

Methods

We identified and extracted recommendations relevant to first-line medical therapy for
POAG from each version of the AAO PPP. We searched MEDLINE, EMBASE, and
CENTRAL for randomized controlled trials published up to March 2014. We analyzed
intraocular pressure (IOP) outcome data as available at the time of each major guideline
update. We used network meta-analysis to determine which of all drugs “works best.”
Results

We identified 9 versions of AAO’s guideline for POAG published between 1989 and

2010. Based on similarity in treatment recommendations or discussion, we grouped these
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guidelines into 5 sets: 1989-1992, 1996, 2000-2003; 2005-2006, and 2010. The 2010
guideline recommended prostaglandins as initial treatment, but previous sets presented
treatment options without recommending one drug (or class) over another. Based on a
series of network meta-analyses of trials published up to around the time of the latest
guideline in each set, all drugs are more effective than placebo or no treatment at each
time point, but effect size appears to decrease over time. Network meta-analysis indicated
that the most effective drug and class (at time point analyzed) were: levobunolol and beta
blockers (1991), levobunolol and alpha agonists (1995), travoprost and prostaglandins
(2002), bimatoprost and prostaglandins (2004 and 2009).

Conclusions

Network meta-analysis improves our understanding of the comparative effectiveness of
multiple interventions. Had network meta-analysis been available, the AAO POAG PPP
could have recommended prostaglandins (current first-line treatment) seven years before
it actually did. Guideline developers should consider using results from network meta-

analyses in forming future recommendations.
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1 Introduction

Clinical practice guidelines are statements of recommendations for patient care
that are intended to be based on the best available evidence." ? Historically, guidelines
had primarily represented the opinions of individual authors or the consensus of experts.’
With the advent of evidence-based medicine, however, guidelines have increasingly
made use of randomized controlled trials (RCTs) and synthesis of RCTs in the form of
systematic reviews and meta-analyses to form the basis of recommendations.? Despite the
push towards evidence-based guidelines, there may still be many recommendations that
are based on lower levels of evidence. Tricoci et al., for example, examined 17 recent
cardiovascular guidelines and found that among the 16 guidelines that reported levels of
evidence, recommendations were most frequently based on expert opinion, case studies,
or standard of care.” It is unknown in these cases whether no high quality evidence exists,
evidence exists but authors were unaware of it, or advanced statistical methods were not
available for them to address their questions.

When quantitatively evaluating the evidence base to make a guideline
recommendation, the standard meta-analytic techniques may not always be adequate. A
standard meta-analysis can only compare two treatments at a time, and only those
treatments that have been compared directly in clinical trials. When developing a
guideline for a particular condition, in many cases multiple treatment options must be
considered, and direct comparisons may be available only for some pairs of treatments. In
these cases, an alternative to the standard meta-analysis may be used, the network meta-
analysis. A network meta-analysis looks across the entire network of trials of treatments

for a specific condition and uses information from both direct and indirect comparisons



(i.e. using studies comparing treatments A and B and studies comparing B and C to
estimate the comparison between A and C) to make inferences about the comparative
effectiveness of all treatments in a single analysis.”° Since they enable an “all-way”
comparison, network meta-analyses are particularly suited for informing evidence-based
guideline recommendations.

Clinical fields which could most benefit from network meta-analysis are those for
which a number of treatment options are available. One such area is primary open-angle
glaucoma (POAG). POAG is an eye condition in which damage has occurred to the optic
nerve and is associated with factors such as high intraocular pressure (IOP), age, and
being African American.” POAG makes up the majority of glaucoma cases.® Since IOP is
the only known modifiable risk factor for POAG, treatment efficacy is generally
determined by reduction in IOP.”” One of the earliest sets of guidelines that has been
influential in the care of POAG is the American Academy of Ophthalmology’s (AAQO)
POAG Preferred Practice Pattern (PPP).”'*"7 The first version of this guideline was
published in 1989, with major revisions being published approximately every three to
five years.

When the AAO PPP guideline was first developed, evidence was gathered based
on the guideline panel members’ preexisting knowledge; each member submitted what
they considered seminal works and these works were distributed among the rest of the
panel.'® In 1996, the panel began using literature searching methods to gather evidence,
though details of the search were not reported. The panel also began rating the strength of
the evidence in three levels: “I” for evidence from RCTs, “II” for “an appropriately

controlled case series and sufficient statistical analysis,” and “III”” for “expert opinion.”'*



In the 2000 publication, the panel started reporting more details about the literature
search, such as databases searched and publication years included."® The criteria for
strength of the evidence was also revised. “I”” represented “strong evidence in support of
the statement” based on study design, study populations, general quality, and statistical
methods." “II” represented “substantial evidence in support of the statement” based on
lacking one or more of the components for level “I”” categorization. The definition for
“III,” similar to before, represented a “consensus of expert opinion.”13 In 2010, the
categorizations for strength of evidence were again redefined.'” “I” was for evidence
based on high quality RCTs or meta-analyses. “II”” represented evidence from well-
designed non-randomized controlled trials, cohort studies, case-control studies, or
multiple-time series studies. Support was rated as “III”” for evidence from descriptive
studies, case reports, or expert committee/organization reports.'’

By using a cumulative network meta-analysis (i.e. conducting network meta-
analysis on a collection of studies published up to a time point), the evidence base for
first line medical treatments can be compared with the recommendations for treatment for
each major revision in the AAO guideline. Findings from this study will inform guideline
developers about the potential benefits of incorporating the results of network meta-
analyses to form recommendations in the future. This study is nof intended as criticism of
guideline developers for not using statistical methods that were undeveloped at the time.
Rather, we would like to examine what impact such techniques would have had, had they

been available at the time.



2 Objective

The objective of this study was to compare the clinical recommendations for first-
line medical therapy for POAG from each major update of AAO’s POAG PPP with the
actual evidence base as determined by network meta-analysis available at the time of

each major update.



3 Methods

3.1 Guideline identification and extraction

We identified nine versions of the AAO’s POAG PPP from the AAO website
(http://www.aao.org/preferred-practice-patterns-publication) from 1989 to 2010, updated
about every three to five years. Since only the latest version could be obtained online, we
contacted the AAO’s librarian who provided the remaining versions."” One individual
reviewed each version of the guideline, identified sections discussing treatment for
POAG, and extracted recommendations on specific drugs or drug classes for initial
treatment, references cited for recommendations, and numerical estimates of efficacy or
effectiveness (i.e. reduction of IOP) for drugs or drug classes. If a guideline included no
specific recommendation for a drug or drug class, we extracted general recommendations
for POAG management with medical therapies (e.g. “Medical therapy should be initial
treatment for POAG”), as well as discussions about available medical therapies (e.g.
“Treatment A is most frequently prescribed as initial treatment”). We considered
recommendations evidence-based if they were based on a least one high-quality large
RCT or a systematic review. When consecutive guideline versions presented identical
recommendations or discussions regarding medical treatment, we grouped them together.
Therefore, the nine guidelines were divided into five groups based on their
recommendations.

3.2 Systematic review and network meta-analysis

This study was conducted using RCTs identified from an ongoing systematic
review.”’ We performed a network meta-analysis for each group of guidelines. Based on
the latest guideline in each group, each corresponding network meta-analysis was

comprised of all eligible studies published either up to the stopping point for the literature
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search reported in the guideline or, if such a point is not reported, a year before that
guideline was published (to allow for lag time between publication and inclusion of
evidence in guideline). An additional analysis was performed with all studies obtained
from the published literature up to 2014.

3.2.1 Eligibility criteria

The eligibility criteria described here are the same as the underlying systematic
review, unless otherwise noted.”” Eligible studies were RCTs with at least 60% of
participants having a diagnosis of POAG or ocular hypertension (OHT), as defined by the
trial. Trials included in this analysis also had to evaluate first line medical treatments for
POAG or OHT, and compared single active treatments with no treatment, placebo, or
other single active treatments.

Trials were excluded if less than 10 participants were enrolled per treatment arm
or if participants were followed for outcomes less than 28 days after randomization.

For this analysis, we examined mean [OP at 3 months as a continuous variable in
units of mmHg as the primary outcome. When a trial measured IOP multiple ways, the
priority for selection of IOP measurement was based on the following order: mean
diurnal IOP, 24-hour mean IOP, peak IOP, morning IOP, and trough IOP. If a trial did
not report IOP values at 3 months, we used data from the closest follow-up time point
instead. IOP was selected as the primary outcome based on a preliminary analysis of
guidelines indicating that it is the primary efficacy endpoint on which guideline
recommendations were made.”

3.2.2 Identification of included studies

We searched the Cochrane Register of Controlled Trials (CENTRAL) in The

Cochrane Library, MEDLINE, and EMBASE in November 17, 2009 and the search was



updated in March 11, 2014. Although the Food and Drug Administration (FDA) was
searched for additional trials for the underlying systematic review, we did not include
these trials in this project because none of the guidelines reported searching the FDA
website. The search strategies are available in Appendix 1. Two individuals
independently screened titles and abstracts of identified records for potential eligibility.
We obtained the full texts for records considered potentially eligible and these articles
were then assessed independently for eligibility for the review by two individuals. When
feasible, two individuals assessed the non-English language reports for eligibility,
otherwise a single individual who was a native or fluent speaker of the language was
responsible for assessing eligibility. We resolved discrepancies in classification of
eligibility of full text articles through discussion or consultation with a third person.

3.2.3 Data abstraction and management

Two individuals independently abstracted data from eligible trials on the study
design, participant and intervention characteristics, outcomes, risk of bias, and
quantitative results on treatment effects and safety using electronic forms developed and
maintained in the Systematic Review Data Repository (http://srdr.ahrq.gov/).>'** We
used the Cochrane Risk of Bias Tool to grade each of the following methodological
domains at “low” “high” or “unclear” risk of bias: sequence generation and allocation
sequence concealment (selection bias), masking of participants and outcome assessors
(information bias), trial funding, and author financial relationships.® We resolved
discrepancies in data abstraction through discussion or consultation with a third person.

3.2.4 Qualitative synthesis

We examined clinical, methodological, and statistical heterogeneity. We

investigated clinical heterogeneity in terms of participant characteristics (e.g. age of



participants and baseline IOP) and trial interventions. For methodological heterogeneity,
we considered study design and risk of bias.

3.2.5 Quantitative synthesis

Our analysis did not distinguish between drug concentrations; comparisons were
based on the active ingredient and class of that ingredient. We first conducted pair-wise
meta-analyses for all direct comparisons using random-effects models assuming
comparison-specific heterogeneity and a common heterogeneity across all comparisons at
both the drug and class level. To assess the statistical heterogeneity, we examined the I*
and tau” values for these models. Pair-wise meta-analyses were conducted in STATA
13%.2

Next, we fit Bayesian random-effects network meta-analysis models based on the
Lu and Ades approach in WinBUGS 1.4.3. %%’ This model also accounts for the within-
study correlation of multi-arm trials.”>*° We applied non-informative, yet proper, priors
so that the data dominate the posterior distribution. We drew samples of the parameters
of interest from the full posterior distribution using Markov Chain Monte Carlo (MCMC)
algorithms. We used 2 chains and obtained 50,000 samples (after a 20,000 sample burn-
in period). Our approach to model class effect was based on the approach used by Mayo-
Wilson et al.® In this model, class effect is estimated from the pooled distribution of
estimates from individual treatments in that class. This method allows us to use data from
all trials for class effect, rather than discarding trials comparing drugs from the same
class. We assumed that variance was homogeneous at both the drug and the class level.

3.2.6 Evaluation of network meta-analysis assumptions

A valid network meta-analysis requires the assumption that there are no

systematic differences between included comparisons other than the treatments



themselves.” We examined this assumption based on the distribution of participant
characteristics, interventions, and design characteristics among trials. We further
considered the statistical disagreement between direct and indirect comparisons, or
inconsistency, present among studies. To assess inconsistency, we used the loop-specific
approach with inconsistency models. For the loop-specific approach, each independent
closed triangular or quadratic loop (set of three or four treatments connected by direct
comparisons) in the network is evaluated for inconsistency and incorporated as separate
parameters (i.e. inconsistency factors) in the model.”’~** This analysis was conducted in
STATA 13®.°? When inconsistency was found, we qualitatively investigated trial
characteristics such as funding source to determine potential sources of inconsistency.

3.2.7 Measures of relative treatment effect

We examined mean differences in IOP (and 95% confidence intervals or credible
intervals) between drug pairs and drug class pairs. We combined both change from
baseline values with values at a time point. Due to randomization, it is reasonable to
assume that both specific metrics are estimating the same effect.”> We also determined
the probability of rank for each drug or class (i.e. the probability of a drug being the most
efficacious treatment, the second most, etc.). We examined the hierarchy of treatment
rankings by using the surface below the cumulative ranking curve (SUCRA).**** A
SUCRA value (or percentage) gives the probability that a treatment is among the best
treatments, with a value of 1 (or 100%) meaning that a treatment is certain to be the best
and 0 (or 0%) meaning that a treatment is certain to be the worst. Rankings based on
SUCRA values are considered to better take into account uncertainty in estimated

treatment effects than general ranking pr0b21bi1ities.30’34



3.3  Guideline and network meta-analysis comparison

We compared information extracted from each guideline group to the results of
the corresponding network meta-analysis to assess frequency of matching of
recommended drugs or drug classes and efficacy estimates in the guideline with the most

efficacious drug or drug class from the network meta-analysis (based on SUCRA values).
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4 Results

4.1 Guideline identification and extraction

We identified 9 version of the AAO’s POAG PPP: 1989, 1990, 1992, 1996, 2000,
2003, 2005, 2006, and 2010.'°" Based on recommendations and level of discussion of
POAG medical therapies, we grouped the guidelines together into 5 different sets: 1991-
1992, 1996, 2000-2003, 2005-2006, and 2010 (Table 1). Of these guideline sets, only
2010 made recommendations on first-line medical therapy. Based on a meta-analysis of
11 glaucoma trials, the 2010 guideline stated that “Prostaglandin analogs are the most
effective drugs at lowering IOP and can be considered as initial medical therapy.”
However, no other guideline set made any specific recommendations with regard to
which drug or class of drug is most efficacious; guideline statements have focused on
describing available options, therapies most often used as first-line treatment, or general
guidance for treatment. For example, the 2005-2006 guideline set stated that “In many
instances, topical medications constitute effective initial therapy" instead of making a
specific recommendation. Of the guideline sets, the 2005-2006 and 2010 sets reported
stopping points for literature searches. Therefore, the time points for network meta-
analysis were 1991, 1995, 2002, 2004, and 2009, with an additional one comprising all
collected data up to 2014.

4.2  Network meta-analysis
4.2.1 Search results and general study characteristics

We identified 10,936 unique records from the search. For this analysis, a total of
105 RCTs from the published literature met our eligibility criteria (Figure 1; references
for these trials are available in Appendix II). The first trial was published in 1983 and the

latest trial in 2013. The network included 18 trials (1,161 participants) by 1991, 29 trials
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(2,641 participants) by 1995, 66 trials (9,446 participants) by 2002, 76 trials (10,717
participants) by 2004, and 91 trials (13,870 participants) by 2009. As of 2014, there are a
total 16,898 participants in the network of 105 trials. Detailed characteristics of
individual trials are included in Appendix III.

The study characteristics described include all trials published by the network
meta-analysis time point. Sample size of studies appears to be smaller in earlier years
than later ones. In 1991, the median size of trials was 69 participants (interquartile range
(IQR): 28 to 85). This increased to 72 participants (IQR: 42 to 137) by 1995, and 95
participants (IQR: 45 to 177) by 2002. Afterwards, study sample size does not appear to
change substantially, with a median of 91 participants (IQR: 43 to 195) by 2004 and 90
participants (IQR: 47 to 213) by 2009. As of 2014, the median sample size of trials is 97
(IQR: 49 to 218). The smallest trial (17 participants) was published in 1985 and the
largest (976 participants) in 2005.

The proportion of trials reported to be multicenter also appears to be smaller in
earlier years: 39% of trials were reported to be multicenter in 1991, 55% in 1995, 70% in
2002, 64% in 2004, 61% in 2009, and 65% as of 2014. Reported regions of participant
recruitment (in 1991 and 2014 respectively) are North America (28% to 37%), Latin
America (0% to 3%), Europe (0% to 17%), Africa (0% to 1%), Asia (6% to 16%),
Oceania (0% to 2%) (trials could recruit participants from more than one region;
remaining trials did not report region).

The length of trials is generally longer for earlier studies. Median trial length was
6 months (IQR: 3 to 15) in 1991 and 6 months (IQR: 3 to 12) in 1995. For all network

meta-analysis time points after 1995, median length was 3 months (IQR: 3 to 12).
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4.2.2 Risk of bias

At all network meta-analysis time points, the risk of bias of included studies was
generally unclear to high, although the proportion of trials with low risk of bias appears
to be higher at later time points (Figure 2a-f; Appendix IV). The proportion of studies
with low risk of bias from sequence generation ranges from 11% in 1991 (89% unclear)
to 43% in 2014 (57% unclear). 17% of studies published by 1991 were rated to have a
low risk of bias for allocation concealment (83% unclear) while 27% published by 2014
were (73% unclear). We rated the risk of bias from masking of participants to be low for
33% of studies up to 1991 (11 % high; 56% unclear) and 39% of studies up to 2014 (21%
high; 40% unclear). 17% of studies to 1991 (83% unclear) were rated to have a low risk
of bias due to masking of IOP assessor, and 22% of studies were rated low up to 2014
(10% high; 69% unclear). In trials published up to 1991, only 33% reported funding, of
which 100% had industry funding and 33% were funded by government (a trial could
report more than one funding source). By 2014, 59% reported funding, of which 92%
reported industry funding and 13% reported government funding. Of trials published by
1991, 33% reported on author financial conflicts of interest, of which 100% reported
conflicts of interest for at least one author. By 2014, 52% of trials reported on conflicts of
interests, of which 67% reported existing conflict of interest for least one author.

4.2.3 Interventions

Included trials studied 13 active interventions from 4 different classes, as well as
placebo/vehicle/no treatment (Figure 3a-f). The active interventions were apraclonidine
and brimonidine (alpha-2 adrenergic agonists); betaxolol, carteolol, levobunolol, and

timolol (beta blockers); brinzolamide and dorzolamide (carbonic anhydrase inhibitors);

13



and bimatoprost, latanoprost, travoprost, tafluprost, and unoprostone (prostaglandin
analogs). By 1991, three active drugs (betaxolol, levobunolol, and timolol) from one class
(beta blockers) and placebo were studied in RCTs. In 1995, the network of studies
included an additional five drugs (apraclonidine, carteolol, dorzolamide, latanoprost, and
unoprostone), and at least one drug from each class was included. The network expanded
to 11 active drugs in 2002 with brimonidine, brinzolamide, and travoprost. By 2004, 12
of the active drugs were in the network and no additional drugs were added in 2009. As
of 2014, one more drug, tafluprost, has been studied in the network.

4.2.4 Network meta-analysis outcomes

Network meta-analysis indicates that all drugs (and classes) are superior to
placebo in lowering 3-month IOP at all network meta-analysis time points (Table 2a-1;
Figure 4a-b). Results are reported in terms of mean IOP (in mmHg) and 95% credible
interval. The drugs and classes with the largest effect on IOP reduction compared with
placebo at each time point are: 1991: levobunolol 4.53 (3.31 to 5.79), beta blockers 4.01
(0.48 to 7.43); 1995: apraclonidine 5.63 (2.56 to 8.64), alpha agonists 5.64 (1.73 to 9.50);
2002: travoprost 6.02 (4.64 to 7.38), prostaglandins 4.97 (3.29 to 6.65); 2004:
bimatoprost 5.87 (4.67 to 7.06), prostaglandins 4.75 (3.11 to 6.44); 2009 bimatoprost
5.87 (4.96 to 6.77), prostaglandins 4.58 (2.94 to 6.24); 2014: bimatoprost 5.55 (4.80 to
6.31), prostaglandins 4.38 (3.03 to 5.75). Point estimates for drug and class effects appear
to diminish over time (Figure 4a-b).

Many direct comparisons between drugs, such as latanoprost vs placebo, are
missing even by 2014 and for the direct comparisons that exist, there are often only one
or two trials (Appendix V). The class effect estimates from direct comparison differ
greatly from those obtained from combining direct and indirect comparisons. For
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example, by 2014 only two trials have directly compared prostaglandins with placebo and
the pooled estimate is not significantly superior to placebo.

Ranking probabilities are consistent with the network meta-analysis effect
estimates (Figure 5a-1). By 2014, for example, bimatoprost had a 93.4% chance of being
the most efficacious drug in terms of effect on 3-month IOP, 6.1% chance of being the
second best, and 0.5% chance of being the third best, while as a class, prostaglandins had
73.9% chance of being the best, 19.8% of being the second best, and 5.4% of being the
third best. Ranking based on cumulative ranking probabilities from SUCRA plots are also
generally consistent with effect estimates (Figure 6a-b). The only time at which the
highest cumulative rank did not match with treatment effect was in 1995, in which
apraclonidine was had the highest mean effect but levobunolol had the highest
cumulative ranking. By 2004, rankings generally stabilized for both drugs and classes.
Sometimes, when two drugs were included at the same time point, they crossed in
cumulative rank at subsequent points (Figure 6a-b). For example, from 2002 to 2009,
brimonidine was ranked higher than timolol, but by 2014, their positions switched.

4.2.5 Inconsistency

By 2014, the loop-specific approach to inconsistency indicated evidence of
inconsistency in 5 of 34 triangular loops (15%). We could not find any qualitative
reasons to explain inconsistency among studies included in the inconsistent loops.

4.3  Guideline and network meta-analysis comparison

A summary of the comparison between guidelines recommendations and network
meta-analytic findings is given in Table 3. Based on network-meta-analysis, it would
have been possible to make treatment recommendations for all guideline sets, such as that

beta blockers were superior to placebo/no treatment based on RCT data available by
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1991. The only time evidence from network meta-analysis with the guideline
recommendation is in 2010, as both indicate that the prostaglandin class should be

considered the first-line treatment in terms of efficacy.
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5 Discussion

AAQO’s POAG PPP did not make specific recommendations for first-line
treatment until 2010. However, based on network meta-analysis, there was sufficient
evidence to conclude that medical treatments superior to placebo existed by 1991. The
2010 recommendation is supported by the network meta-analysis results. The ranking of
classes based on the effect sizes given in the 2010 guidelines are also consistent with our
findings. Prostaglandins have the largest effect, beta blockers and alpha agonists are next
and are very close in effect, and carbonic anhydrase inhibitors are the least effective. In
both the 2010 guideline and the corresponding network meta-analaysis, even though
prostaglandins are considered the most efficacious class, the magnitude of IOP reduction
does not really appear to differ substantially between classes.

The AAO’s POAG PPPs do not give recommendations at the drug level. This
may be because the guideline producers did not want to appear to favor a particular drug
manufacturer, since some glaucoma drugs, such as bimatoprost, are still under patent.
Our results indicate that drugs within a class generally have similar effects on IOP. The
most notable exception is unoprostone, which was the least effective drug at all time
points since 2004 despite the high ranking of all other prostaglandins. With unoprostone,
there is uncertainty whether it should be classified as a prostaglandin analogue or not.>>3¢
Despite being derived from prostaglandin F(2a) like the other prostaglandin drugs,
pharmacological studies have suggested that unoprostone has a distinct mechanism of
action compared to the other prostaglandins, and therefore it may not be appropriate to

35-36

group it with these other drugs. If unoprostone is really part of a separate drug class,

it would explain the great disparity in IOP effect, as well as indicate that our findings for
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prostaglandin effect may underestimate the true class effect. Other exceptions are
betaxolol, which has a lower effect than the other beta blockers, and the two alpha
agonists, apraclonidine and brimonidine, which start off with different effectiveness
profiles but appear to get closer in effect size and ranking over time. Since within-class
treatments are generally similar, it is appropriate for guidelines to make recommendations
at the class level for POAG treatments.

One interesting finding from the cumulative network meta-analysis is that, as can
be seen in Figure 4, there appears to be a consistent pattern that the effect size for all
glaucoma treatments diminishes over time. Despite this, all treatments are superior to
placebo at all network meta-analysis time points. This result is consistent with findings
by Gehr et al., who, in a meta-regression, determined that the effect size for both timolol
and latanoprost decreased over time.>’ One potential explanation for this finding is due
to small-study effects; the tendency for smaller studies to produce larger treatment effects
than larger studies due to factors like publication bias or poorer methodological quality of
smaller studies.*® Earlier studies in the network were smaller, but even when median
study size stops increasing in 2002, treatment effect size still diminishes. Another
possibility is that in earlier studies, participants had less severe disease or more easily
controlled IOP. After drugs became established in RCTs, people entering trials may be
those with more severe disease or whose IOP was not controlled on initial therapy. In
Gehr et al.’s study, it was found that a significant relationship existed between baseline
IOP values and treatment effect over time in the case of timolol.>” We will further explore

the data to try and determine the decrease in effect size over time.
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The AAO PPPs used IOP as the major determinant in forming treatment
recommendations and so did our analysis, yet it is widely understood that IOP is a
surrogate outcome for visual function.*® Visual field is considered an outcome more
clinically relevant to visual function, but requires longer follow-up time than IOP to
accurately assess changes (generally years).” Based on our included studies, median
follow-up time in POAG trials is 3 months by 2014, preventing meaningful assessment of
visual field. Some studies, such as the recent UK Glaucoma Treatment Study, which was
conducted to assess whether latanoprost preserves visual field in addition to reducing
IOP, have indicated that IOP and visual field are associated.*® On the other hand, trials
such as the Low-Pressure Glaucoma Treatment Study, which found that participants
assigned to brimonidine had better preserved visual field than those on timolol despite
mean IOP being similar in both groups, have suggested that depending on IOP is

3941 An additional concern is that even if IOP is demonstrated to be a

questionable.
reliable predictor for visual field for treatments in one class, different classes may affect
visual field progression differently despite having a similar ocular hypotensive effect.”” In
terms of the guidelines, the AAO POAG PPPs have considered the evidence associating
IOP with risk of visual field progression to be sufficient that IOP is an acceptable
outcome for trials since 1996.”"*"

Cumulative pair-wise meta-analysis has demonstrated the importance of using
meta-analysis instead of just looking at individual RCTs to inform treatment
recommendations. A cumulative meta-analysis by Antman et al. showed that sufficient

RCT evidence existed to confirm that thrombolytic therapy significantly reduced the risk

of death from myocardial infarction by 1973, but that it took 13 years (by which the
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number of RCTs had increased from 10 to 43) for the therapy to be recommended for
routine practice by expert reviewers.**

Network meta-analysis has begun to be recognized as a useful tool for guideline
developers. The Endocrine Society commissioned a network meta-analysis to be
conducted to inform recommendations for its 2012 clinical practice guideline for

43-44 The National Institute for Health and Clinical Excellence

osteoporosis in men.
(NICE) in Europe also conducted its own network meta-analysis for making
recommendations on neuropathic pain treatments.*’

By extending the principles of cumulative meta-analysis to network meta-
analysis, we have provided evidence that network meta-analysis can benefit clinical
guideline developers. If network meta-analysis results had been available to developers,
the POAG PPP could have made recommendations for initial medical treatment at each
major update. Furthermore, the current first-line treatment, prostaglandins, could have
been recommended as early as the 2003 update, seven years earlier than when
prostaglandins were recommended. Another strength of our analysis is that we were able
to estimate class effect without discarding trials comparing drugs from the same class.

Our findings regarding network meta-analysis and guideline comparisons may not
be applicable to other clinical fields or even other glaucoma guidelines such as those
developed by the National Institute for Health and Clinical Excellence,’ since we only
examined a single set of guidelines. The cultures of other clinical fields or different
glaucoma guideline groups may lead them to have different approaches to making

treatment recommendations (e.g. drug level instead of class level) or in their use of

evidence as the basis for recommendations.
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Conclusion

We identified 5 sets of guidelines from AAO’s POAG PPPs with major revisions
in terms of medical treatment recommendations or discussions of therapies. Treatment
recommendations were only made in the final set. Using cumulative network meta-
analysis, we were able to determine the best drug and class at the time of each major
revision based on RCT evidence available at the time. Both the final guideline and the
corresponding network meta-analysis indicate that prostaglandins should be considered
first-line treatment in terms of IOP reduction. Other findings from the network meta-
analysis are that the effect size for all drugs and classes appears to decrease over time, but
all were significantly better than placebo at all time points. Network meta-analysis results
have the potential to help clinical guideline developers make evidence-based

recommendations.
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7 Tables

7.1

Table 1 Recommendations from AAO POAG PPPs

CGuideline sers

Recommendation for or discussion of
POAG first-line medical rreannent

Recommendartion baziz*

Numerical estimates of therapy efficacy

Additional comments

1089, 1900, 1092

“[We] do not have results fom any large,
randomized clinical mials of medical therapy for
glancoma™

NE

NR

(Guidelines discuss general principles for medical
treamnent, but make no recommendations for frst-line
Teamment

(Commonly used medical mesmients and dozages are
alzo discussed. but no efficacy estimares are given.
(Classes discussad are mioncs, epimephnne dmzs, bata
blockers, and carbonic anhydrase inhibitors.

1206

"IOP can be [owered by medical mezment”;
“In most mstances, topical medications sre ininal
therapy. ™

LE:
Consensus of expert opimion

Carbonic anhydrase inhibiters: 20-30% IOP reducdon

o reference iz given for the the estimared efficacy of
carbonic anhydrase inhibitors

Dimug classes commonty used for POAG mentioned,
bt in less detail than 1280-12972 et Classes include
miotics, epmephrine compounds, alpha zgonists,
prostaglandin:, bets blockers, and carbonic anfydrasa
inhibiters. Cannibinotds are also discussed as an opdon

2000, 2003 |"IOF czn be lowered by medical meatment"; HE NE Estimated effact of carbonic anhydrase inhibitors
“In most mstances. topical medications sre inifial Consensws of expert opinion incloded in 19946 sunidsline and discussion of
therapy ™ canmibinoids removed Ctherwise, disoussion of POAG
therapies similar to 1994 zuideline
2005, 2006 |*In many instances, topical medicatons constimte MR (NE Avzilable weatment options discussed. Options include
effective inital therapy” prostazlandins, betz-blockers, alpha agaonists,
carbonic anhydrase mhubitors, and
parasympathomimetics {miotics).
2010|*Prostaglandin analogs are the most effective dMEs |y fem analyeis” Prostaglandin analogs: 25-30% IOP reduction; First guideline in series to make specific
&t lowering IOP and can be considersd as inital : Beta blockers: 20-25% IOP reduction; recommendation regarding first-line medical meamment.
meadical therapy unless other consideranons such as Alphs-adrenergic agonists. 20-25% I0P reducton;
cost, side effects, imtolerance, or patient refisal Parasympathomimetic agents: 20-25% I0OP reduction; 1o specific dmgs (&2 bimatoprost, latanoprost)
precinde this ™ Carbonic anhydrase inhibitors: 15-20% I0OP reducdon mennoned; recommendation only ar class level
Diata for efficacy estimates tzken from European
(Glawcoms Sociery pudelinas”
WE: Mot reported
* As reporied in Fuideline

* Stewan WC, Konstas AG, Nelson LA Enuft B Meta-analysis of 24-hour imraocular pressame stadses evahmnting the efficacy of plancoma medicines. Opbhatmelogzy 2008:115:1117-22

“Eumopean (lasroma Sociery. Taminelosy and Cidslines for Glascoma 3rd ed. Savona, Inly-Edimics Dogma S1l; X08-127
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7.2 Table 2 Summary estimates for intraocular pressure (mmHg) at 3 months derived from network meta-analysis

7.2.1 Table 2a Network meta-analysis IOP estimates for drugs from studies published by 1991

Placebo
Apraclonidine
NA - Brmonidine
NAMA) -
327 - - Betaxolol
(197469 - -
- Carteolal
4.53 - - 1.26 - Levobunolal
(331,579 - - (-0.02;2.50)
428 - - 0.99 - -0.27 Tmmolol

(3.195349 - - (-0.08;2.03) - (-1.05;0.44)
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7.2.2 Table 2b Network meta-analysis IOP estimates for drugs from studies published by 1995

—
5.63 Apraclonidine

(2.56:8.64) : _

- Sy Bm"' _-.aﬂt_

361 2.0 3 Bataxolol

(243480 (502,100) - s

373 -1.89 - 0.13

202549 (51214 - (153178 N

5.36 027 = 175 1.62 Tevobumelal

(430641} (-3.23270) - (066281}  (D.083.17) il

483 080 3 1.2 1.00 0,53

(3.88:5.78) (367207 - (028:213) (04326 (124019

4.03 -1.60 = 0.42 0.29 133 -0.80

(25455 (4761355 - -LOT18%) 1.70:224) (277011 (2.12:049)

5.49 15 : 1.87 1.74 0.12 066 : 1.45

(3.40:754)  (-35532M) - (-0.23:399) (067413 (-185200) (11925 - {-0.78:3.71)

438 075 - 127 114 -0.48 0.05 - 0.83 -0.61
(283697 (41227 - 077333 (12135 (244153 (LTT1eY - (-1.363.15) - (275158 -
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7.2.3 Table 2¢ Network meta-analysis IOP estimates for drugs from studies published by 2002

Placebo

348 Apraclonidime

{1.89:3.07)

458 110 Brimonidine

(3.58:5.55) (045268

3.13 -0.33 -1.45 Betaxalol

224402y (-189:118) (234.053) N

405 0.57 -0.53 0.2 Carteolal

(291517 (-L1;234) (167062 (013196 |

494 147 037 181 0.90

(4.07:582) (008:3.01) (03613 (1:26%) (-0.09:1.89)

433 0.85 D025 1.20 028

(158507 (038227 (09805 (05T:18Y) (059116 (-121-000) [N

2.80 -0.68 -1.78 033 125 214 -1.53
(1.54:404)  (-2.51;1.13)  (-3.15:-041) (-16:093) (26902 (344-086) (-2.69:-036)
326 -0.21 131 0.14 078 -1.68 -1.06 046

(238413 (179135 (227036 (069094 (18503 (255081 (L7304 (0631355

572 225 115 2.59 1.67 0.78 1.38 292 246

(48466 (073376 (038197 (L8X33T)  (0ETAT (:156) (087192 (L6741%) (167:328

602 2.55 145 2.90 198 1.08 170 322 27 030

@64738)  (067441) (012278 (156421) (@©54343) (021237 (055285 (158487 (143407 - (0.87-148)

316 032 -1.42 0.03 089 178 117 036 011 5 2256 287 B
(2.1:423) (19126 (241:037) (0S§09§ (20503 (277077 (195035 (10LL7H (LOE091) - (329:181) (42015 -
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7.2.4 Table 2d Network meta-analysis IOP estimates for drugs from studies published by 2004

Placebo

298 Apraclonidine

(1434560 | _

420 122 Brimomiding

(33500 (0.34278)

276 022 144 Bataxdl

(202352 (176132 (227057 e

163 063 057 0.87 Carteolol

(155471 (-1.05:234) (-168:054) (0181301

459 161 0:40 1.8 0.96

(G79:54) (004317 (04913 (L0261 (003197 [N

190 092 03 1.14 027 -1.63 “Timolol

(3.24:455) (-053:236 (-099:041) (054171 (06119  (-128-011)

269 029 -151 0.07 094 -1.90 121

(151389 (11151 (27%-021) (-127:L13) (234049 (-3.13-066) (231009

2.96 -0.02 124 0.2 067 164 094 027

(215377 (161:155) (-215:-032) (0.59:096) (175042 (-249-078) (1358029 (08132

5.87 239 167 310 224 127 197 318 291

(467706 (109467 (049284 (192426 (09358  (01L;243) (095297 (166466 (1.71:409

5.4 106 104 248 1.61 0.65 134 255 a8 0.63
(449:599) (075376 (036174 (178316 (063259 (009138 (08918  (13T3T7N (153301 (-1.63:039)
5.44 146 124 2.68 181 0.85 1.54 275 248 042 020

(434658 (04416 (017233) (161374 (@O57307) (0I210]) (064244 (132416 (L4357  (L5T:07Y) (068109

245 -0.53 -1.73 -0.32 -1.18 -215 -145 -0.24 -0.51 -342 =279 -19% -
(1.5353:3.36)  (-2.13;1.04) (-267:-0.78) (-L17:054) (23003} (-3.08:-1.2) (21807 (155105 (L4044 (-4.63:-218) (349207 (41-187 -
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7.2.5 Table 2e Network meta-analysis IOP estimates for drugs from studies published by 2009

Flacebo

288 Apraclonidine

wasy |

384 096 Brmomdine

295473 (054236 _

251 038 -1.33 Betamolal

(175327 (197121 (216049 [0

3.53 0.63 030 1.03

(242466 (11239  (-l4408H (00421

457 169 0.74 207 1.04

(37554 (008337 (01&164) (127287 (0.01:2.08)

3.80 0.92 004 129 0.27

(3.14:447)  (058241) (0TLO6S (07189  (-0.651.18) N

251 038 133 000 103 2.07

(142361} (-215141) (25015 (-1L0SL11) (236031) (-321-093) (227030

265 02 119 0.14 039 192 115 0.14

(1.88:347) (-187%:139) (-2.08:-029) (-0.63:081) (2:023) (279-107) (-18:05  (08511H

587 299 203 336 233 129 207 336 in

496677 (136463 (L16291) (249427 (121343 (041:2.18) (142270 (219453 (23241

5.0 217 122 2.55 1.52 0.48 1.25 255 241 -0.81
(43;580) (063370 (0S561.88) (1.36327) (051253 (D212 (@OBLLT (149368 (16631 (147019
510 233 1.26 260 1.57 0.53 1.30 2.60 245 077 003

(418603 (059385 (039215 (1.72347) (04427  (D3T147) (063196 (142377 (1543370 (151002 (06307

231 057 153 020 a3 226 149 030 034 3356 275 279 =
(138335 (223107 (248056 (107068 (241004 (324:-138) (226071 (14103 (L29063) (451,258 (3482 (375183 -
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7.2.6 Table 2f Network meta-analysis IOP estimates for drugs from studies published by 2014

FPlaceba

17
(1.19:4.25)
358
(2.84:433)
240
(L7:3.11)
347
(2.39:44%)
446
(3.7:5.23)
168
(.1:427)
144
(L61:3.29)
156
(L87:3.26)
5.55
(4.8:6.31)
436
(4.21:5.52)
494
@.15:577)
438
(3.03:5.79)
217
(1.32:3.04)

08§
(-062:235)
032
18417
070
(-0.97:2.36)
L73
0.2:3.2T)
096
(-0.45:238)
028
(-185:1.3)
017
-1.7:137)
283
(1.3:435)
214
(0.68:3.6)
231
(0.69:3.79)
167
{(-0.2:3.56)
056
(-2.12:059)

LIg
{-1.92:-0.45)
016
{-1.19:0.86)
0.87
(0.03:1.67)
0.10
(-0.46:0.66)
114
(-1.93:-0.34)
-1.03
(-1.79;-0.25)
197
(12427
128
(0.71:1.85)
135
(0.61:2.1)
0.81
(D54:21T)
142
(2.27-0.55)

0
(0.01:2.04)
206
(1.3:2.82)
1.28
(0.72:1.84)
0.04
(-0.83:0.93)
015
(-0.57:0.88)
315
(2.38:3.91)
245
(1.83:3.09)
253
(1.75:331)
1.99
(0.62:3.38)
024
(-1.06:0.59)

‘mﬂlw =
1.04
(0.05:2.03)
026
(06113
008
(2.11:0.16)
087
{-1.91:0.1%)
213
(111315
144
(0.49:2.39)
151
(0.48;2.55)
0.97
{0.55:2.51)
108
(237013

(-137-019)

an 1M
(-284-1.08) (-198:05)
180 114
(271-1.09) (-L.73:-05%)
1.09 -1.90
(03187 (271109
0.40 118
(-029:1.08)  (0.79:1.56)
0.48 125
(-033:138) (0.69:182)
-0.07 0.71
(145133 (054198
29 15

(321136 (223,079

011
(-0.7:0.92)
311
224
240
(1.61:3.21)
249
(1.58:3.9)
195
(0.51;3.41)
018

(128072
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3.00
2.2378)
23
(1.63:2.97)
238
(1.57:3.18)
1.84
(0.46:223)
039
(-1.28:0.51)

-0.62
(-1:24:-0.14)
082 0.08

(-1.18:-0.05) (-0.49:0.63)

116 047 054
(-249:0.18) (-174087) (-18%:08)
339 269 277 2233

(424.253) (338.2)  (363.19) (3.65-08%)



7.2.7 Table 2g Network meta-analysis IOP estimates for classes from studies published by 1991
Placebo

- Alpha agonists

401 - Beta blockers
(0.48:7.43)

33



7.2.8 Table 2h Network meta-analysis IOP estimates for classes from studies published by 1995
Placebo

5.64 Alpha agonists

(1.73:9.5)

439 -1.24

(2.8:5.96) (-5.26:2.75)

403 -1.6 -0.36

(1.18:6.89) (-6.26:3.04) (-3.4:2.69)

518 046 0.79 1S
(2.72:7.65) (-4.86:3.96) (-1.83:3.44) (-2.42:4.76)
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7.2.9 Table 2i Network meta-analysis IOP estimates for classes from studies published by 2002
Placebo

4.03 Alpha agonists

(1.97:6.05) E

411 0.08

(2.66:5.53) (-2.2:2.41)

3.03 -1.00 -1.08

(1.04:4.99) (-3.69:1.73) (:337:1.18)

497 0.94 0.86 1.94
(3.29:6.65) (-1.47:3.43) (-1.12:2.86) (-0.46:4.41)
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7.2.10 Table 2j Network meta-analysis IOP estimates for classes from studies published by 2004

Placebo

3.59
(1.27:5.9)
3.72
(2.11:5.35)
2.83
(0.59:5.09)
475
(3.11:6.44)

Alpha agomists

0.13
(-2.55:2.84)
-0.76
(-3.88:2.38)
1.16
(-1.5:3.9)

089

(-3.59:1.77)
1.03
(-1.13:3.23)
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7.2.11 Table 2k Network meta-analysis IOP estimates for classes from studies published by 2009
Placebo

336 Alpha agonists

(0.99:5.7)

3.60 0.24 Beta blockers.

(1.98:5.23) (-2.48:2.99) -

2.58 0.78 -1.02

(034:4.8) (-3.89:2.38) (-3.67:1.65)

458 1.23 0.99 2.00
(2.94:6.24) (-1.46:3.98) (-1.15:3.14) (-0.65:4.67)
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7.2.11 Table 21 Network meta-analysis IOP estimates for classes from studies published by 2014

Placebo

315 Alpha agonists

(1.04:521)

349 035 Beta blockers

(2.04:4.94) (-2.06:2.82) -

249 065 -1.00

(0.53:4.45) (-3.42:2.15) (-3.36:1.33)

438 1.23 0.89 1.89
(3.03:5.75) (-1.09:3.62) (-0.94:2.72) (-0.39:4.18)

Color coding: drug class

Mean difference < 0 favors the drug in the column

Mean difference > 0 favors the drug in the row

Reported numbers are calculated by column - row under the Lu and Ades homogeneous random effects model assuming consistency
Reported posterior means and 95% Bayesian credible intervals

Grey Placebo/vehicle/no treatment
Orange Alpha-2 adrenergic agonist
Green Beta-blocker
_ Carbonic anhydrase inhibitor
Blue Prostaglandin analog
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7.3  Table 3. Guideline and network meta-analysis comparison

Guideline first-line therapy
Guideline sets recommendation (estimated
IOP reduction)

Highest NMA cumulative ranking probability (IOP

reduction mmHg)"

Drug Class
1989, 1990, 1992|NR Levobunolol (4.53) Beta blockers (4.01)
1996 |NR Levobunolol (5.36) Alpha agomnists (5.64)
2000, 2003 |NR Travoprost (6.02) Prostaglandins (4.97)
2005, 2006|NR Bimatoprost (5.87) Prostaglandimns (4.75)

2010|Prostaglandins (25-30%)

Bimatoprost (5.87)

Prostaglandins (4.58)

NR: Mo recommendation

*lOP reduction relative to placebo

39




8 Figures

8.1  Figure 1 Selection of studies

PubMed Search: n = 13626
The Cochrane Library search: n= 5903
EMBASE search: n =8119

v

Duplicates excluded: n = 16712

A

Unique records identified: n = 10936

Excluded:
Not RCTs/ not human study: n = 4467
Not medical interventions; n = 2311
Not POAG patients: n = 1758
Other: n = 485

v

Full text articles reviewed; n = 1915

.| Excluded:
Not POAG patients, medical
v mterventions, or other; n= 1810

Studies eligible for analysis: n =105
Analysis of studies up to 1991: n=18
Analysis of studies up to 1995: n =29
Analysis of studies up to 2002: n = 66
Analysis of studies up to 2004: n =76
Analysis of studies up to 2009: n =91
Analysis of studies up to 2014: n = 105
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8.2  Figure 2 Risk of bias figure
8.2.1 Figure 2a Risk of bias figure for studies published up to 1991
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8.2.2 Figure 2b Risk of bias figure for studies published up to 1995
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8.2.3 Figure 2¢ Risk of bias figure for studies published up to 2002
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8.2.4 Figure 2d Risk of bias figure for studies published up to 2004
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8.2.5 Figure 2e Risk of bias figure for studies published up to 2009
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8.2.6 Figure 2f Risk of bias figure for studies published up to 2014
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8.3  Figure 3 Network graphs
8.3.1 Figure 3a Network graph for studies published up to 1991

Drugs Classes

Betaxolol

Beta blockers

Levobunolol
Placebo
Placebo
Timolol # of studies = 18
# of patients contributing to this network = 1161
8.3.2 Figure 3b Network graph for studies published up to 1995
Drugs Classes
Betaxclol Alpha agonists
Carteolol phaag
Beta blockers
Apraclonidine
Placebo Placebo

Timolol

Unoprostone  carhonic anhydrase inhibitors

Dorzolamide .
Latanoprost Prostaglandins

# of studies = 29 (1 three-arm study)
# of patients contributing to this network = 2641
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8.3.3 Figure 3¢ Network graph for studies published up to 2002

Drugs Classes

Alpha agonists

Carteolol Brimonidine

Beta blockers

Levobunolol Apraclonidine

Placebo Placebo
Brinzolamide Unoprostone
Carbonic anhydrase in
Dorzolamide Travoprost
Latanoprost # of studies = 66 (5 three-arm studies) Prostaglandins
# of patients contributing to this network = 9446
8.3.4 Figure 3d Network graph for studies published up to 2004
Drugs
9 Classes
Alpha agonists
Beta blockers
Apraclonidine
Placebo

Unoprostone

Carbonic anhydrase inhib

[

|/

Travoprost

Bimatoprost Prostaglandins
Latanoprost # of studies = 76 (7 three-arm studies)

# of patients contributing to this network = 10717
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8.3.5 Figure 3e Network graph for studies published up to 2009

Drugs Classes

Carteolol Betaxolol Alpha agonists

Brimonidine

\ Apraclonidine
A
——

[
;1

Placebo

Unoprostone

Dorzolamide Carbonic anhydrase int

Travoprost
Bimatoprost

Latanoprost # of studies = 91 (11 three-arm studies) Prostaglandins
# of patients contributing to this network = 13870

8.3.6 Figure 3f Network graph for studies published up to 2014

Drugs Classes

Carteolol

Alpha agonists

Placebo

Latanoprost Travoprost

# of studies = 105 (12 three-arm studies) Prostaglandins
# of patients contributing to this network = 19562

Each node represents one drug. The drugs are color-coded by class. The size of the node is proportional to
the number of participants randomized to that drug.

The edges represent direct comparisons (i.e. when there is a line connecting two drugs, the two drugs have

been compared directly to each other in a trial). The width of the edge is proportional to the number of
trials.

Grey Placebo/vehicle/no treatment
Orange Alpha-2 adrenergic agonist
Green Beta-blocker
_ Carbonic anhydrase inhibitor
Blue Prostaglandin analog
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8.4  Figure 4 Funnel plots of treatment effect relative to placebo at each
network meta-analysis time point

8.4.1 Figure 4a Funnel plot for drug effect relative to placebo
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8.4.2 Figure 4b Funnel plot for class effect relative to placebo

N 1991 m1995 m2002 m2004 ®m2009 m2014

Alpha agonists

. 1
1 . |
f L {
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I I L I.
1 . |
f L {
Prostaglandins .
T ) . ) 1
f L {
I L |
-12 -10 -8 6 -4 -2 0

Mean I0P (mmHg) (95% credible interval)

Since glaucoma drugs are expected to lower IOP values, more negative IOP values indicate greater effect.
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8.5  Figure 5 Ranking probabilities for any treatment at any position

8.5.1 Figure S5a Ranking probabilities for any drug at any position from studies published by 1991
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8.5.2 Figure Sb Ranking probabilities for any drug at any position from studies published by 1995
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8.5.3 Figure 5c Ranking probabilities for any drug at any position from studies published by 2002
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8.5.4 Figure 5d Ranking probabilities for any drug at any position from studies published by 2004
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8.5.5 Figure Se Ranking probabilities for any drug at any position from studies published by 2009
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8.5.6 Figure 5f Ranking probabilities for any drug at any position from studies published by 2014
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8.5.7 Figure 5g Ranking probabilities for any class at any position from studies published by 1991
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8.5.8 Figure Sh Ranking probabilities for any class at any position from studies published by 1995
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8.5.9 Figure 5i Ranking probabilities for any class at any position from studies published by 2002
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8.5.10 Figure 5j Ranking probabilities for any class at any position from studies published by 2004
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8.5.11 Figure 5k Ranking probabilities for any class at any position from studies published by 2009
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8.5.12 Figure 51 Ranking probabilities for any class at any position from studies published by 2014
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8.6  Figure 6 Cumulative ranking of treatments at each network meta-
analysis time point

8.6.1 Figure 6a Cumulative ranking of drugs at each network meta-analysis

time point
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Appendix 1. Search Strategy

Cochrane Library
#1 MeSH descriptor: [Glaucoma, Open-Angle] explode all trees
#2 MeSH descriptor: [Ocular Hypertension] explode all trees

#3 (open near/2 angle near/2 glaucoma®*)

#4 (POAG or OHT)

#5 (((increas™ or elevat* or high*) near/3 (ocular or intra-ocular)) and
pressure)

#6 {or #1-#5}

#7 MeSH descriptor: [ Adrenergic beta-Antagonists] explode all trees
#8 MeSH descriptor: [Timolol] explode all trees

#9 Timolol*

#10  MeSH descriptor: [Metipranolol] explode all trees

#11  Metipranolol*

#12  MeSH descriptor: [Carteolol] explode all trees

#13  Carteolol*

#14  MeSH descriptor: [Levobunolol] explode all trees

#15  Levobunolol*

#16 ~ MeSH descriptor: [Betaxolol] explode all trees

#17  Betaxolol*

#18  MeSH descriptor: [Carbonic Anhydrase Inhibitors] explode all trees
#19  (Carbonic near/2 Anhydrase near/2 Inhibitor*)

#20  MeSH descriptor: [Acetazolamide] explode all trees

#21  Acetazolam™

#22  Brinzolamide*

#23  Dorzolamide*

#24  MeSH descriptor: [Prostaglandins, Synthetic] explode all trees
#25  latanoprost™

#26  travoprost*®

#27  bimatoprost*

#28  unoprostone*

#29  tafluprost*

#30  MeSH descriptor: [Antihypertensive Agents] explode all trees
#31  MeSH descriptor: [Pilocarpine] explode all trees

#32  Pilocarpin®

#33  MeSH descriptor: [Epinephrine] explode all trees

#34  epinephrine*

#35  dipivefrin*

#36  MeSH descriptor: [Adrenergic alpha-2 Receptor Agonists] explode all
trees
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#37  (adrenergic near/2 alpha* near/3 agonist™®)

#38  apraclonidin*

#39  brimonidine*

#40  (drug* or medic* or pharmacologic*) near/3 (treat™ or therap™ or
intervent™®)

#41  {or #7-#40}

#42  #6 and #41

MEDLINE (OVID)

1. exp clinical trial/ [publication type]
2. (randomized or randomised).ab,ti.
3. placebo.ab,ti.
4. dt.fs.

5. randomly.ab,ti.
6

7

8

9

. trial.ab,ti.
. groups.ab,ti.
.or/1-7
. exp animals/
10. exp humans/
11. 9 not (9 and 10)
12. 8 not 11
13. exp glaucoma open angle/
14. exp ocular hypertension/
15. (open adj2 angle adj2 glaucoma$).tw.
16. (POAG or OHT).tw.
17. (((increas$ or elevat$ or high$) adj3 (ocular or intra-ocular)) and pressure).tw.

18. or/13-17

19. exp adrenergic beta antagonists/
20. exp timolol/

21. timolol$.tw.

22. exp metipranolol/
23. metipranolol$.tw.
24. exp carteolol/

25. carteolol$.tw.

26. exp levobunolol/
27. levobunolol$.tw.
28. exp betaxolol/
29. betaxolol$.tw.
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48
49.

exp carbonic anhydrase inhibitors/
(carbonic adj2 anhydrase adj2 inhibitor$).tw.
exp Acetazolamide/
acetazolamide$.tw.
brinzolamide$.tw.
dorzolamide$.tw.

exp Prostaglandins, Synthetic/
latanoprost$.tw.

travoprost$.tw.

bimatoprost$.tw.
unoprostone$.tw.
brimonidine$.tw.

exp antihypertensive agents/

exp pilocarpine/

pilocarpin$.tw.

exp epinephrine/

epinephrin$.tw.

dipivefrin$.tw.

. exp Adrenergic alpha-2 Receptor Agonists/
((adrenergic adj2 alpha$ adj2 receptor$) or (adrenergic adj2 alpha$ adj2

agonist$)).tw.

50.
51.
52.
inte
53.
54,
55.

apraclonidin$.tw.
tafluprost$.tw.

((drug$ or medic$ or pharmacologic$) adj3 (treat$ or therap$ or

rvent$)).tw.
or/19-52

18 and 53
12 and 54

Embase.com

#1
#2
#3
#4
#5
#6
#7
#8
#9
#10

'randomized controlled trial'/exp
'randomization'/exp

'double blind procedure'/exp

'single blind procedure'/exp
random™:ab,ti

#1 OR #2 OR #3 OR #4 OR #5
'animal'/exp OR 'animal experiment'/exp
'human'/exp

#7 AND #8

#7 NOT #9
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#11

#6 NOT #10

#12  'clinical trial'/exp

#13  (clin* NEAR/3 trial*):ab,ti

#14  ((singl* OR doubl* OR trebl* OR tripl*) NEAR/3 (blind* OR
mask*)):ab,ti

#15  'placebo'/exp

#16  placebo*:ab,ti

#17  random™:ab,ti

#18  'experimental design'/exp

#19  'crossover procedure'/exp

#20  'control group'/exp

#21  'latin square design'/exp

#22  #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20
OR #21

#23  #22 NOT #10

#24  #23 NOT #11

#25  'comparative study'/exp

#26  'evaluation'/exp

#27  'prospective study'/exp

#28  control*:ab,ti OR prospectiv*:ab,ti OR volunteer*:ab,ti

#29  #25 OR #26 OR #27 OR #28

#30  #29 NOT #10

#31  #30 NOT (#11 OR #23)

#32  #11 OR #24 OR #31

#33  'open angle glaucoma'/exp

#34  'intraocular hypertension'/exp

#35  (open NEAR/2 angle):ab,ti AND (angle NEAR/2 glaucoma*):ab,ti
#36  poag:ab,ti OR oht:ab,ti

#37  ((increas™ OR elevat®* OR high*) NEAR/3 (ocular OR 'intra ocular')):ab,ti
AND pressure:ab,ti

#38  #33 OR #34 OR #35 OR #36 OR #37

#39  'beta adrenergic receptor blocking agent'/exp

#40  'timolol'/exp

#41  timolol*:ab,ti

#42  'metipranolol'/exp

#43  metipranolol*:ab,ti

#44  'carteolol'/exp

#45  carteolol*:ab,t1

#46  'levobunolol'/exp

#47  levobunolol*:ab,ti
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#48
#49
#50
#51

'betaxolol'/exp

betaxolol*:ab,ti

'carbonate dehydratase inhibitor'/exp

(carbonic NEAR/2 anhydrase):ab,ti AND (anhydrase NEAR/2

inhibitor*):ab,ti

#52
#53
#54
#55
#56
#57
#58
#59
#60
#61
#62
#63
#64
#65
#66
#67
#68
#69
#70
#71
#1712
#73
#14
#75
#76
#17

'acetazolamide'/exp

acetazolamide*:ab,ti

brinzolamide*:ab,ti

dorzolamide*:ab,ti

'latanoprost'/exp

latanoprost™®:ab,ti

'travoprost'/exp

travoprost™®:ab,ti

'bimatoprost'/exp

bimatoprost*:ab,ti

'unoprostone isopropyl ester'/exp
unoprostone®:ab,ti

'brimonidine'/exp

brimonidine*:ab,ti

'antihypertensive agent'/exp

'pilocarpine'/exp

pilocarpin*:ab,ti

'adrenalin'/exp

epinephrin®:ab,ti

dipivefrin*:ab,ti

'alpha 2 adrenergic receptor stimulating agent'/exp
(adrenergic NEAR/2 alpha*):ab,ti AND (alpha* NEAR/2 agonist*):ab,ti
apraclonidin®:ab,ti

'tafluprost'/exp

tafluprost™:ab,ti

((drug* OR medic* OR pharmacologic*) NEAR/3 (treat* OR therap* OR

intervent™®)):ab,ti

#78

#39 OR #40 OR #41 OR #42 OR #43 OR #44 OR #45 OR #46 OR #47

OR #48 OR #49 OR #50 OR #51 OR #52 OR #53 OR #54 OR #55 OR #56 OR
#57 OR #58 OR #59 OR #60 OR #61 OR #62 OR #63 OR #64 OR #65 OR #66
OR #67 OR #68 OR #69 OR #70 OR #71 OR #72 OR #73 OR #74 OR #75 OR

#76 OR #77
#79  #38 AND #78
#80  #32 AND #79
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PubMed

#1

((randomized controlled trial[pt]) OR (controlled clinical trial[pt]) OR

(randomised[tiab] OR randomized[tiab]) OR (placebo[tiab]) OR (drug
therapy[sh]) OR (randomly[tiab]) OR (trial[tiab]) OR (groups[tiab])) NOT
(animals[mh] NOT humans[mh])

#2
#3
#4

(open[tw] AND angle[tw] AND glaucoma*[tw]) NOT Medline[sb]
(POAG([tw] OR OHT[tw]) NOT Medline[sb]
(((increase*[tw] OR elevat*[tw] OR high*[tw]) AND (ocular[tw] OR

intra-ocular[tw])) AND pressure[tw]) NOT Medline[sb]

#5

#6

#7

#8

#9

#10
#11
#12
#13
#14
#15
#16
#17
#18
#19
#20
#21
#22
#23

#2 OR #3 OR #4

timolol*[tw] NOT Medline[sb]

metipranolol*[tw] NOT Medline[sb]

carteolol*[tw] NOT Medline[sb]

levobunolol*[tw] NOT Medline[sb]

betaxolol*[tw] NOT Medline[sb]

(carbonic[tw] AND anhydrase[tw] AND inhibitor*[tw]) NOT Medline[sb]
acetazolamide*[tw] NOT Medline[sb]

brinzolamide*[tw] NOT Medline[sb]

dorzolamide*[tw] NOT Medline[sb]

latanoprost*[tw] NOT Medline[sb]

travoprost®*[tw] NOT Medline[sb]

bimatoprost*[tw] NOT Medline[sb]

unoprostone*[tw] NOT Medline[sb]

brimonidine*[tw] NOT Medline[sb]

pilocarpin*[tw] NOT Medline[sb]

epinephrin*[tw] NOT Medline[sb]

dipivefrin®* NOT Medline[sb]

((adrenergic[tw] AND alpha*[tw] AND receptor*[tw]) OR

(adrenergic[tw] AND alpha*[tw] AND agonist*[tw])) NOT Medline[sb]

#24
#25
#26

apraclonidin*[tw] NOT Medline[sb]
tafluprost*[tw] NOT Medline[sb]
((drug*[tw] OR medic*[tw] OR pharmacologic*[tw]) AND (treat*[tw]

OR therap*[tw] OR intervent*[tw])) NOT Medline[sb]

#27

#6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR

#15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24
OR #25 OR #26

#28
#29

#5 AND #27
#1 AND #2

67



Appendix II. References to included studies

1.

10.

11.

12.

Radius RL. Use of betaxolol in the reduction of elevated intraocular
pressure. Arch Ophthalmol 1983; 101(6): 898-900.

Berry DP, Jr., Van Buskirk EM, Shields MB. Betaxolol and timolol. A
comparison of efficacy and side effects. Arch Ophthalmol 1984; 102(1):
42-5.

Bensinger RE, Keates EU, Gofman JD, Novack GD, Duzman E.
Levobunolol. A three-month efficacy study in the treatment of glaucoma
and ocular hypertension. Arch Ophthalmol 1985; 103(3): 375-8.

Berson FG, Cohen HB, Foerster RJ, Lass JH, Novack GD, Duzman E.
Levobunolol compared with timolol for the long-term control of
elevated intraocular pressure. Arch Ophthalmol 1985; 103(3): 379-82.

Cinotti A, Cinotti D, Grant W, et al. Levobunolol vs timolol for open-
angle glaucoma and ocular hypertension. Am J Ophthalmol 1985; 99(1):
11-7.

Ober M, Scharrer A, David R, et al. Long-term ocular hypotensive effect
of levobunolol: results of a one-year study. Br J Ophthalmol 1985;
69(8): 593-9.

Stryz JR, Merte HJ. [Pressure lowering effect and side effects of 0.5%

and 1.0% levobunolol eyedrops, compared with 0.5% timolol eyedrops
in patients with open-angle glaucoma]. Klin Monbl Augenheilkd 1985;

187(6): 537-44.

Stewart RH, Kimbrough RL, Ward RL. Betaxolol vs timolol. A six-
month double-blind comparison. Arch Ophthalmol 1986; 104(1): 46-8.

Boozman FW, 3rd, Carriker R, Foerster R, Allen RC, Novack GD,
Batoosingh AL. Long-term evaluation of 0.25% levobunolol and timolol

for therapy for elevated intraocular pressure. Arch Ophthalmol 1988;
106(5): 614-8.

Feghali JG, Kaufman PL, Radius RL, Mandell Al. A comparison of
betaxolol and timolol in open angle glaucoma and ocular hypertension.
Acta Ophthalmol (Copenh) 1988; 66(2): 180-6.

Freyler H, Novack GD, Menapace R, Skorpik C, Mordaunt J,
Batoosingh AL. [Comparison of the effectiveness and safety of

levobunolol and timolol in ocular hypertension and chronic open-angle
glaucoma). Klin Monbl Augenheilkd 1988; 193(3): 257-60.

Long DA, Johns GE, Mullen RS, et al. Levobunolol and betaxolol. A
double-masked controlled comparison of efficacy and safety in patients
with elevated intraocular pressure. Ophthalmology 1988; 95(6): 735-41.

68



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Seamone C, LeBlanc R, Saheb N, Novack G. Efficacy of twice-daily
levobunolol in the treatment of elevated intraocular pressure. Can J
Ophthalmol 1988; 23(4): 168-70.

Epstein DL, Krug JH, Jr., Hertzmark E, Remis LL, Edelstein DJ. A
long-term clinical trial of timolol therapy versus no treatment in the

management of glaucoma suspects. Ophthalmology 1989; 96(10): 1460-
7.

Kass MA, Gordon MO, Hoff MR, et al. Topical timolol administration
reduces the incidence of glaucomatous damage in ocular hypertensive

individuals. A randomized, double-masked, long-term clinical trial. Arch
Ophthalmol 1989; 107(11): 1590-8.

Yoshiaki K, Ikuo A, Makoto A. Clinical evaluation of betaxolol
hydrochloride in the treatment of primary open angle glaucoma and

ocular hypertension. Multi-center double-masked study in comparison
with timolol. Rinsho Hyoka (Clinical Evaluation) 1989; 17(2): 243-74.

Schulzer M, Drance SM, Douglas GR. A comparison of treated and
untreated glaucoma suspects. Ophthalmology 1991; 98(3): 301-7.

Silverstone D, Zimmerman T, Choplin N, et al. Evaluation of once-daily
levobunolol 0.25% and timolol 0.25% therapy for increased intraocular
pressure. Am J Ophthalmol 1991; 112(1): 56-60.

Beehler CC, Stewart WC, Macdonald DK, et al. A comparison of the
ocular hypotensive efficacy of twice-daily 0.25% levobunolol to 0.5%

timolol in patients previously treated with 0.5% timolol. J Glaucoma
1992; 1(4): 237-42.

Flammer J, Kitazawa Y, Bonomi L, et al. Influence of carteolol and
timolol on IOP an visual fields in glaucoma: a multi-center, double-
masked, prospective study. Eur J Ophthalmol 1992; 2(4): 169-74.

Azuma I, Masuda K, Kitazawa Y, Takase M, Yamamura H. Double-
masked comparative study of UF-021 and timolol ophthalmic solutions

in patients with primary open-angle glaucoma or ocular hypertension.
Jpn J Ophthalmol 1993; 37(4): 514-25.

Nagasubramanian S, Hitchings RA, Demailly P, et al. Comparison of
apraclonidine and timolol in chronic open-angle glaucoma. A three-
month study. Ophthalmology 1993; 100(9): 1318-23.

Wilkerson M, Cyrlin M, Lippa EA, et al. Four-week safety and efficacy
study of dorzolamide, a novel, active topical carbonic anhydrase
inhibitor. Arch Ophthalmol 1993; 111(10): 1343-50.

Behrens-Baumann W, Kimmich F, Walt JG, Lue J. A comparison of the
ocular hypotensive efficacy and systemic safety of 0.5% levobunolol
and 2% carteolol. Ophthalmologica 1994; 208(1): 32-6.

69



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Kitazawa Y. Phase III comparative study of MK-507 ophthalmic

solution in primary open-angle glaucoma and ocular hypertension. Folia
Ophthalmol Jpn 1994; 45(9): 1023-33.

Ravalico G, Salvetat L, Toffoli G, Pastori G, Croce M, Battaglia P.
Ocular hypertension: A follow-up study in treated and untreated
patients. NEW TRENDS OPHTHALMOL 1994; 9(2): 97-101.

Alm A, Stjernschantz J. Effects on intraocular pressure and side effects
0f 0.005% latanoprost applied once daily, evening or morning. A
comparison with timolol. Scandinavian Latanoprost Study Group.
Ophthalmology 1995; 102(12): 1743-52.

Schwartz B, Lavin P, Takamoto T, Araujo DF, Smits G. Decrease of

optic disc cupping and pallor of ocular hypertensives with timolol
therapy. Acta Ophthalmol Scand Suppl 1995; (215): 5-21.

Strahlman E, Tipping R, Vogel R. A double-masked, randomized 1-year
study comparing dorzolamide (Trusopt), timolol, and betaxolol.
International Dorzolamide Study Group. Arch Ophthalmol 1995; 113(8):
1009-16.

Fristrom B. A 6-month, randomized, double-masked comparison of
latanoprost with timolol in patients with open angle glaucoma or ocular
hypertension. Acta Ophthalmol Scand 1996; 74(2): 140-4.

Mishima HK, Masuda K, Kitazawa Y, Azuma I, Araie M. A comparison
of latanoprost and timolol in primary open-angle glaucoma and ocular
hypertension. A 12-week study. Arch Ophthalmol 1996; 114(8): 929-32.

Schuman JS. Clinical experience with brimonidine 0.2% and timolol
0.5% 1in glaucoma and ocular hypertension. Surv Ophthalmol 1996; 41
Suppl 1: S27-37.

Serle JB. A comparison of the safety and efficacy of twice daily
brimonidine 0.2% versus betaxolol 0.25% in subjects with elevated
intraocular pressure. The Brimonidine Study Group III. Surv
Ophthalmol 1996; 41 Suppl 1: S39-47.

Stewart WC, Laibovitz R, Horwitz B, Stewart RH, Ritch R, Kottler M.
A 90-day study of the efficacy and side effects of 0.25% and 0.5%
apraclonidine vs 0.5% timolol. Apraclonidine Primary Therapy Study
Group. Arch Ophthalmol 1996; 114(8): 938-42.

Watson P, Stjernschantz J. A six-month, randomized, double-masked
study comparing latanoprost with timolol in open-angle glaucoma and
ocular hypertension. The Latanoprost Study Group. Ophthalmology
1996; 103(1): 126-37.

Yamamoto T, Kitazawa Y, Noma A, et al. The effects of the beta-
adrenergic-blocking agents, timolol and carteolol, on plasma lipids and

lipoproteins in Japanese glaucoma patients. J Glaucoma 1996; 5(4):
252-7.

70



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Kitazawa Y, Azuma I, Shirato S, et al. Phase III Clinical Study of AG-
901 Ophthalmic Solution on Primary Open-Angle Glaucoma and Ocular
Hypertension: A Multicenter, Double-Blind Comparison with 0.5%
Timolol Maleate. Journal of Clinical Therapeutics and Medicines 1997,
13(11): 2975-91.

Stewart WC, Cohen JS, Netland PA, Weiss H, Nussbaum LL. Efficacy
of carteolol hydrochloride 1% vs timolol maleate 0.5% in patients with
increased intraocular pressure. Nocturnal Investigation of Glaucoma
Hemodynamics Trial Study Group. Am J Ophthalmol 1997; 124(4): 498-
505.

Boyle JE, Ghosh K, Gieser DK, Adamsons IA. A randomized trial
comparing the dorzolamide-timolol combination given twice daily to
monotherapy with timolol and dorzolamide. Dorzolamide-Timolol Study
Group. Ophthalmology 1998; 105(10): 1945-51.

Clineschmidt CM, Williams RD, Snyder E, Adamsons IA. A
randomized trial in patients inadequately controlled with timolol alone
comparing the dorzolamide-timolol combination to monotherapy with

timolol or dorzolamide. Dorzolamide-Timolol Combination Study
Group. Ophthalmology 1998; 105(10): 1952-9.

Diestelhorst M, Almegard B. Comparison of two fixed combinations of
latanoprost and timolol in open-angle glaucoma. Graefes Arch Clin Exp
Ophthalmol 1998; 236(8): 577-81.

LeBlanc RP. Twelve-month results of an ongoing randomized trial
comparing brimonidine tartrate 0.2% and timolol 0.5% given twice daily
in patients with glaucoma or ocular hypertension. Brimonidine Study
Group 2. Ophthalmology 1998; 105(10): 1960-7.

Rusk C, Sharpe E, Laurence J, Polis A, Adamsons 1. Comparison of the
efficacy and safety of 2% dorzolamide and 0.5% betaxolol in the
treatment of elevated intraocular pressure. Dorzolamide Comparison
Study Group. Clin Ther 1998; 20(3): 454-66.

Silver LH. Clinical efficacy and safety of brinzolamide (Azopt), a new
topical carbonic anhydrase inhibitor for primary open-angle glaucoma
and ocular hypertension. Brinzolamide Primary Therapy Study Group.
Am J Ophthalmol 1998; 126(3): 400-8.

Bojic L, Bagatin J, Ivanisevic M, Hozo I, Racic G, Karelovic D.
Influence of betaxolol and timolol on the venous tone in glaucoma
patients. Int Ophthalmol 1999; 23(3): 149-53.

Stewart WC, Dubiner HB, Mundorf TK, et al. Effects of carteolol and
timolol on plasma lipid profiles in older women with ocular

hypertension or primary open-angle glaucoma. Am J Ophthalmol 1999;
127(2): 142-7.

71



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Toris CB, Camras CB, Yablonski ME. Acute versus chronic effects of
brimonidine on aqueous humor dynamics in ocular hypertensive
patients. Am J Ophthalmol 1999; 128(1): 8-14.

Alm A, Widengard 1. Latanoprost: experience of 2-year treatment in
Scandinavia. Acta Ophthalmol Scand 2000; 78(1): 71-6.

O'Donoghue EP. A comparison of latanoprost and dorzolamide in
patients with glaucoma and ocular hypertension: a 3 month, randomised
study. Ireland Latanoprost Study Group. Br J Ophthalmol 2000; 84(6):
579-82.

Sall K. The efficacy and safety of brinzolamide 1% ophthalmic
suspension (Azopt) as a primary therapy in patients with open-angle
glaucoma or ocular hypertension. Brinzolamide Primary Therapy Study
Group. Surv Ophthalmol 2000; 44 Suppl 2: S155-62.

Bron AM, Denis P, Nordmann JP, Rouland JF, Sellem E, Johansson M.
Additive IOP-reducing effect of latanoprost in patients insufficiently

controlled on timolol. Acta ophthalmologica Scandinavica 2001; 79(3):
289-93.

DuBiner HB, Mroz M, Shapiro AM, Dirks MS, Brimonidine vs.
Latanoprost Study G. A comparison of the efficacy and tolerability of
brimonidine and latanoprost in adults with open-angle glaucoma or
ocular hypertension: a three-month, multicenter, randomized, double-
masked, parallel-group trial. Clin Ther 2001; 23(12): 1969-83.

Kobayashi H, Kobayashi K, Okinami S. A comparison of intraocular
pressure-lowering effect of prostaglandin F2 -alpha analogues,
latanoprost, and unoprostone isopropyl. J Glaucoma 2001; 10(6): 487-
92.

Susanna R, Jr., Giampani J, Jr., Borges AS, Vessani RM, Jordao ML. A
double-masked, randomized clinical trial comparing latanoprost with
unoprostone in patients with open-angle glaucoma or ocular
hypertension. Ophthalmology 2001; 108(2): 259-63.

Aung T, Chew PT, Oen FT, et al. Additive effect of unoprostone and

latanoprost in patients with elevated intraocular pressure. Br J
Ophthalmol 2002; 86(1): 75-9.

Bergstrand IC, Heijl A, Harris A. Dorzolamide and ocular blood flow in
previously untreated glaucoma patients: a controlled double-masked
study. Acta Ophthalmol Scand 2002; 80(2): 176-82.

Halpern MT, Covert DW, Robin AL. Projected impact of travoprost
versus both timolol and latanoprost on visual field deficit progression

and costs among black glaucoma subjects. Trans Am Ophthalmol Soc.
2002;100:109-17

Fellman RL, Sullivan EK, Ratliff M, et al. Comparison of travoprost
0.0015% and 0.004% with timolol 0.5% in patients with elevated

72



59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

intraocular pressure: a 6-month, masked, multicenter trial.
Ophthalmology 2002; 109(5): 998-1008.

Higginbotham EJ, Feldman R, Stiles M, Dubiner H, Fixed Combination
Investigative G. Latanoprost and timolol combination therapy vs

monotherapy: one-year randomized trial. Arch Ophthalmol 2002;
120(7): 915-22.

Jampel HD, Bacharach J, Sheu WP, et al. Randomized clinical trial of
latanoprost and unoprostone in patients with elevated intraocular
pressure. Am J Ophthalmol 2002; 134(6): 863-71.

Kampik A, Arias-Puente A, O'Brart DP, Vuori ML, European
Latanoprost Study G. Intraocular pressure-lowering effects of
latanoprost and brimonidine therapy in patients with open-angle

glaucoma or ocular hypertension: a randomized observer-masked
multicenter study. J Glaucoma 2002; 11(2): 90-6.

Nordmann JP, Mertz B, Yannoulis NC, et al. A double-masked
randomized comparison of the efficacy and safety of unoprostone with
timolol and betaxolol in patients with primary open-angle glaucoma
including pseudoexfoliation glaucoma or ocular hypertension. 6 month
data. Am J Ophthalmol 2002; 133(1): 1-10.

Pfeiffer N, European Latanoprost Fixed Combination Study G. A
comparison of the fixed combination of latanoprost and timolol with its
individual components. Graefes Arch Clin Exp Ophthalmol 2002;
240(11): 893-9.

Simmons ST, Earl ML, Alphagan/Xalatan Study G. Three-month
comparison of brimonidine and latanoprost as adjunctive therapy in
glaucoma and ocular hypertension patients uncontrolled on beta-

blockers: tolerance and peak intraocular pressure lowering.
Ophthalmology 2002; 109(2): 307-14; discussion 14-5.

Sponsel WE, Paris G, Trigo Y, Pena M. Comparative effects of
latanoprost (Xalatan) and unoprostone (Rescula) in patients with open-
angle glaucoma and suspected glaucoma. Am J Ophthalmol 2002,
134(4): 552-9.

Tsukamoto H, Mishima HK, Kitazawa Y, et al. A comparative clinical
study of latanoprost and isopropyl unoprostone in Japanese patients with
primary open-angle glaucoma and ocular hypertension. J Glaucoma
2002; 11(6): 497-501.

Camras CB, Hedman K, Group USLS. Rate of response to latanoprost or
timolol in patients with ocular hypertension or glaucoma. J Glaucoma
2003; 12(6): 466-9.

Cardascia N, Vetrugno M, Trabucco T, Cantatore F, Sborgia C. Effects
of travoprost eye drops on intraocular pressure and pulsatile ocular
blood flow: a 180-day, randomized, double-masked comparison with

73



69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

latanoprost eye drops in patients with open-angle glaucoma. Current
therapeutic research, clinical and experimental 2003; 64(7): 389-400.

Inan UU, Ermis SS, Yucel A, Ozturk F. The effects of latanoprost and
brimonidine on blood flow velocity of the retrobulbar vessels: a 3-month
clinical trial. Acta Ophthalmol Scand 2003; 81(2): 155-60.

Kamal D, Garway-Heath D, Ruben S, et al. Results of the betaxolol
versus placebo treatment trial in ocular hypertension. Graefes Arch Clin
Exp Ophthalmol 2003; 241(3): 196-203.

Parrish RK, Palmberg P, Sheu WP, Group XLTS. A comparison of
latanoprost, bimatoprost, and travoprost in patients with elevated

intraocular pressure: a 12-week, randomized, masked-evaluator
multicenter study. Am J Ophthalmol 2003; 135(5): 688-703.

Erkin EF, Tarhan S, Kayikcioglu OR, Deveci H, Guler C, Goktan C.
Effects of betaxolol and latanoprost on ocular blood flow and visual
fields in patients with primary open-angle glaucoma. Eur J Ophthalmol
2004; 14(3): 211-9.

Kobayashi H, Iwakiri R, Kobayashi K, Okinami S. Hypotensive effect
of unoprostone as adjunct to latanoprost during multiple drug therapy for
glaucoma. Japanese Journal of Clinical Ophthalmology 2004; 58(2):
193-7.

Vetrugno M, Cardascia N, Cantatore F, Sborgia C. Comparison of the
effects of bimatoprost and timolol on intraocular pressure and pulsatile
ocular blood flow in patients with primary open-angle glaucoma: A
prospective, open-label, randomized, two-arm, parallel-group study.
Current therapeutic research, clinical and experimental 2004; 65(6):
444-54.

Walters TR, DuBiner HB, Carpenter SP, Khan B, VanDenburgh AM,
Bimatoprost Circadian IOPSG. 24-Hour IOP control with once-daily
bimatoprost, timolol gel-forming solution, or latanoprost: a 1-month,

randomized, comparative clinical trial. Surv Ophthalmol 2004; 49 Suppl
1: S26-35.

Wang TH, Huang JY, Hung PT, Shieh JW, Chen YF. Ocular
hypotensive effect and safety of brinzolamide ophthalmic solution in

open angle glaucoma patients. J Formos Med Assoc 2004; 103(5): 369-
73.

Barnebey HS, Orengo-Nania S, Flowers BE, et al. The safety and
efficacy of travoprost 0.004%/timolol 0.5% fixed combination
ophthalmic solution. Am J Ophthalmol 2005; 140(1): 1-7.

Camras CB, Sheu WP, United States Latanoprost-Brimonidine Study G.
Latanoprost or brimonidine as treatment for elevated intraocular
pressure: multicenter trial in the United States. J Glaucoma 2005; 14(2):
161-7.

74



79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

&9.

90.

Miglior S, Zeyen T, Pfeiffer N, et al. Results of the European Glaucoma
Prevention Study. Ophthalmology 2005; 112(3): 366-75.

Erkin EF, Celik P, Kayikcioglu O, Deveci HM, Sakar A. Effects of
latanoprost and betaxolol on cardiovascular and respiratory status of
newly diagnosed glaucoma patients. Ophthalmologica 2006; 220(5):
332-7.

Koz OG, Ozsoy A, Yarangumeli A, Kose SK, Kural G. Comparison of
the effects of travoprost, latanoprost and bimatoprost on ocular
circulation: a 6-month clinical trial. Acta Ophthalmol Scand 2007; 85(8):
838-43.

Martin E, Martinez-de-la-Casa JM, Garcia-Feijoo J, Troyano J, Larrosa
JM, Garcia-Sanchez J. A 6-month assessment of bimatoprost 0.03% vs
timolol maleate 0.5%: hypotensive efficacy, macular thickness and flare
in ocular-hypertensive and glaucoma patients. Eye (Lond) 2007; 21(2):
164-8.

Alagoz G, Gurel K, Bayer A, Serin D, Celebi S, Kukner S. A
comparative study of bimatoprost and travoprost: effect on intraocular

pressure and ocular circulation in newly diagnosed glaucoma patients.
Ophthalmologica 2008; 222(2): 88-95.

Brandt JD, Cantor LB, Katz LJ, et al. Bimatoprost/timolol fixed
combination: a 3-month double-masked, randomized parallel

comparison to its individual components in patients with glaucoma or
ocular hypertension. J Glaucoma 2008; 17(3): 211-6.

Kaback M, Scoper SV, Arzeno G, et al. Intraocular pressure-lowering
efficacy of brinzolamide 1%/timolol 0.5% fixed combination compared
with brinzolamide 1% and timolol 0.5%. Ophthalmology 2008; 115(10):
1728-34, 34 e1-2.

Williams RD, Cohen JS, Gross RL, et al. Long-term efficacy and safety
of bimatoprost for intraocular pressure lowering in glaucoma and ocular
hypertension: year 4. Br J Ophthalmol 2008; 92(10): 1387-92.

Yildirim N, Sahin A, Gultekin S. The effect of latanoprost, bimatoprost,
and travoprost on circadian variation of intraocular pressure in patients
with open-angle glaucoma. J Glaucoma 2008; 17(1): 36-9.

Casson RJ, Liu L, Graham SL, et al. Efficacy and safety of bimatoprost
as replacement for latanoprost in patients with glaucoma or ocular
hypertension: a uniocular switch study. Journal of glaucoma 2009;
18(8): 582-8.

Prata TS, Piassi MV, Melo LA, Jr. Changes in visual function after
intraocular pressure reduction using antiglaucoma medications. Eye
(Lond) 2009; 23(5): 1081-5.

Sharma R, Kohli K, Kapoor B, Mengi RK, Sadhotra P. The cardio-
vascular effects of topical timolol, levobunolol and betaxolol in patients

75



91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

of chronic simple glaucoma. Journal of Clinical and Diagnostic
Research 2009; 3(4): 1615-20.

Zhao WJ. [Comparison of travoprost and timolol in patients with
primary open angle glaucoma and ocular hypertension]. International

Journal of Ophthalmology 2009; 9(9): 1753-4.

Birt CM, Buys YM, Ahmed, II, Trope GE. Prostaglandin efficacy and
safety study undertaken by race (the PRESSURE study). Journal of
glaucoma 2010; 19(7): 460-7.

Craven ER, Liu CC, Batoosingh A, Schiffman RM, Whitcup SM. A
randomized, controlled comparison of macroscopic conjunctival
hyperemia in patients treated with bimatoprost 0.01% or vehicle who

were previously controlled on latanoprost. Clin Ophthalmol 2010; 4:
1433-40.

Higginbotham EJ, Olander KW, Kim EE, Grunden JW, Kwok KK,
Tressler CS. Fixed combination of latanoprost and timolol vs individual
components for primary open-angle glaucoma or ocular hypertension: a
randomized, double-masked study. Archives of ophthalmology 2010;
128(2): 165-72.

Kammer JA, Katzman B, Ackerman SL, Hollander DA. Efficacy and
tolerability of bimatoprost versus travoprost in patients previously on

latanoprost: a 3-month, randomised, masked-evaluator, multicentre
study. The British journal of ophthalmology 2010; 94(1): 74-9.

Macky TA. Bimatoprost versus travoprost in an Egyptian population: a
hospital-based prospective, randomized study. Journal of ocular
pharmacology and therapeutics : the official journal of the Association
for Ocular Pharmacology and Therapeutics 2010; 26(6): 605-10.

Traverso CE, Ropo A, Papadia M, Uusitalo H. A phase II study on the
duration and stability of the intraocular pressure-lowering effect and

tolerability of Tafluprost compared with latanoprost. Journal of ocular
pharmacology and therapeutics : the official journal of the Association

for Ocular Pharmacology and Therapeutics 2010; 26(1): 97-104.

Nie X, Yang XH, Qin XF, Quan CJ, Yang SS. Correlation between the
development of high myopia and intraocular pressure. International
Journal of Ophthalmology 2011; 11(6): 1092-4.

Zhao L, Wang YL, Meng ZY, Hong H. Efficacy and safety of domestic
Latanoprost in treating with open angle glaucoma and ocular

hypertension. [Chinese]. International Journal of Ophthalmology 2011;
11(11): 1973-5.

Araie M, Yamazaki Y, Sugiyama K, Kuwayama Y, Tanihara H. [Phase
III clinical trial of brimonidine in patients with primary open-angle
glaucoma and ocular hypertension--comparison of the effects of
brimonidine monotherapy versus timolol monotherapy, or combination

76



101.

102.

103.

104.

105.

brimonidine/prostaglandins therapy versus combination
placebo/prostaglandins therapy]. Nippon Ganka Gakkai Zasshi - Acta
Societatis Ophthalmologicae Japonicae 2012; 116(10): 955-66.

Chabi A, Varma R, Tsai JC, et al. Randomized clinical trial of the
efficacy and safety of preservative-free tafluprost and timolol in patients

with open-angle glaucoma or ocular hypertension. American journal of
ophthalmology 2012; 153(6): 1187-96.

Crichton AC, Vold S, Williams JM, Hollander DA. Ocular surface
tolerability of prostaglandin analogs and prostamides in patients with

glaucoma or ocular hypertension. Advances in Therapy 2013; 30(3):
260-70.

Delval L, Baudouin C, Gabisson P, Alliot E, Vincent B. Safety and
efficacy of unpreserved timolol 0.1% gel in patients controlled by

preserved latanoprost with signs of ocular intolerance. Journal frangais
d'ophtalmologie 2013; 36(4): 316-23.

Katz G, Dubiner H, Samples J, Vold S, Sall K. Three-month randomized
trial of fixed-combination brinzolamide, 1%, and brimonidine, 0.2%.
JAMA Ophthalmology 2013; 131(6): 724-30.

Nguyen QH, McMenemy MG, Realini T, Whitson JT, Goode SM. Phase
3 randomized 3-month trial with an ongoing 3-month safety extension of
fixed-combination brinzolamide 1%/brimonidine 0.2%. Journal of
Ocular Pharmacology and Therapeutics 2013; 29(3): 290-7.

77



Appendix III. Characteristics of included studies

igibility criteria of included trials
Mazimal
Primary Ocular Allowed ocular Reported using a Multi'simgle Comtries in planped
Mets-analysis ime | open amgle hypertension Normallow E Prior Prior hypotensive washout period center trial (% of which lemgth of
points study included | glancoma  |(OHT) or glancoma temsion closmre Secondary Prior glnacoma | glancoma | cataract | medication at before recrmting participants followup,
Year in (POAG) smspect elancoma glancoma glancoma Age, years SUTERTY lazer SUTZETY enrollment T izati centers) were recruited Types of analysis
i) 10T mchided Tochded HA Exchuded i A T A (3 (3 Canteel RE TR
T ToT mchudesd FA L) K2 H Exuded ¥ Enchuded & & T () OtEer
3 3 1001 e ncisded L N B NA N NA Yes B Can'ttell i B,
4 3 1001 e ncisded i N =] Exchuded N Exchided Yes B Can'ttell i .
H 5 1001 nchides inchuded 2 N 2 3 Enrhuded X, Exchided e B Can't tell 1 1
[ 5] oL mchudes nchaded z R z TA ¥ 3 & & NG
T 5] 0T mchudes nchded £y K2 £y Exuded ¥ 13 & & Cant tell
g 6 1001 i hiderd NA NA N NA 1 NA N N, Yes 25 Can'ttell NE MR
(] [ 1001 nchded Inchaded NA N NA NE NA N M, Yes = Can'ttell NR R
avemze messurEment
10 1088 1001 Inchided Inchaded NA NA NA amd B0 measrement adults Exchuded Exrluded | Exchuded Wes Yes Minlti (3} United Staes Besponders
“Evahubile popultion:
11 1088 1001 NA Inchaded Excinded NA NA =11 NE. NA NA NA Yes Yes Smele NR 3 analvs
I L] 19T chuded Tochaded FA J3ry =27 m af east ame eye R A FA TA Ve e Cani el RE 3
i 1088 6L Tchided Tochded WA A A =il N WA NA A Ve Ve it (1) Camaa 3 TE
=TT and =05 in af st
14 1888 1801 NA Inciadad NA NA NA e NE Exchided NA | Exchided o No Sl Unifed States 0 ‘Intention-o-reat: Other
24 and <33, and difference
13 1080 1001 NA Inchaded NA ‘between owo eves <=3 =i i Can'teell o Minli (2 United Staes 61 NE
16 1080 1001 Inchided Inchaded NA =14 =18 i Yes Yes Ml Eﬁ] E 3 MR
T 10T 00T T Tochded HA =17 =T and =10 | Camtesl] o an %‘ ] Tfention-to-eat, Cher |
T IGE [ANE WEGSE
increased IOP was not
conmolled by a sngle-drug
] 1 Included Tnciaded HA HA % NR ez s 3 Other
T T Camt el TR TE 2N R = = 3 2
I ) mchudesd FA L T 3| =TT and =50 & & ] Compliers or Adherss |
1 nchids nchaded Exchuded Exchaded =1J and =35 Vs B
V] e ncisded NA N NE Yes B .
3 nhded ncided NA N NR Yes B Per L
T mchudes nchaded L) K2 =17 & & %
15 1094 C mchides nchuded HA N HA =11 and =30 in gach sve Ves B 3 R
25 1094 1001, 1995 NA nciaded NA N NA =113 and -=30 IR NA NA NA Cap'teell io M MR
7 01, 1995 Tnchded Tncinded HA Exchaded Inchided =11 = Enchuded Exchuded Vs Ve ] pui: 4
28 1, 1095 NA Inchaded NA NA NA =11 and <35 NE. Exchuded Exchided Cap'teell o M MR

78



Eligibility criteria of included trials

Mazimal
Primary Ocular Allowed ocular Repaorted using a Multi/simgle Comntries in planned
Mets-analysis ime | open amgle hypertension Normallow Angle Prior Prior hypotensive washout period center trial (% of which lemgth of
points study included | glancoma  |(OHT) or glancoma temsion closmre Secondary Prior glnacoma | glancoma | cataract | medication at before recrmting participants followup,
Year in (POAG) smspect glancoma glancoma glancoma I0F Age, vears SUrEeTy laser SUrZery enrollment T izati centers) were recruited months Types of analysis
Costa Ficar
Colombia: United
Tntention-to-reat; Per
0 1095 Inchuded Inchaded NA NA NA =13 =11 and <=85 Yes s Muli 34) 12 Jrotocal
30 1096 Inchided Inchaded NA Exchaded Inchuded =11 =] Yes Yes Ml (KB Sweden § MR
3l 1096 Ichided Inchaded NA NA NA NE NE. Exchuded Mo s Ml (35} Japan 3 MR
DosEwaEhou 107 =13
‘ez and <35 mmBz in
each eve; excinded IOP
asymmetry of moge than 5 Safery population or safery
3 1096 1901, 1995, 2002 Inchuded Inchaded NA NA NA omHe adults Exchuded Exciuded | Exchuded Yes Yes Ml (NE) NR ] analvss
=ITaRd==v4 md 1 P FEoRoc0L SRy |
drfference between oo eyes population or safety
33 1096 1901, 1995 2002 Tnchded Tncinded HA HA HA = =11 Exrhuded Exhuded | Enchided Ves Vs Mk (13) United States 3 anaives
= =35, ad
drfference between oo eyes
4 1096 5, 2002 Inchuded Inchaded NA NA NA =1 adults Exchided Yes Yes Ml (16) United Seages 3 MR
33 008 05, 001 Tchded Tochded HA Exchuded =17 = T Tes e Wi (13 Tned Finzdom g R
36 1096 . 2002 Ichided Inchaded NA NA NA NE Exchided Yes o Main (3} Japan 4 MR
==111 I both eves and.
dxfference between o eyes
<=4, and IOP fhachuation
‘betwean bodh eyes=1 at
baseline and § weaks prior o
37 1097 1901, 1995, 2002 Inchuded Inchaded NA NA NA , the study =10 and <=75 Exchuded Exciuded | Exchuded Yes o Ml 24) JTapan 3 Infention-to-treat
“=ITand-=3%, g
drfference between oo eyes
38 1097 Inchided Inchaded NA NA Exchuded <5 Exchuded es Vs Ml (13} United Seages 3 Intencion-to-treat
39 1098 Ichided Inchaded NA Exchaded NA NB i Mo s Ml (7} UsA 3 Der profocol. Cither
Per protocol
population or safety
40 1098 1901, 1095 2002 Inchided Inchaded NA Exchaded NA at 0AM and | LAM =11 Exchuded Exriuded | Enchnded es o Ml A7) United Seages 3 amaiyvsis; Other
=15 with JOP-reducing
thempy or ==30 without
4 1098 1901, 1995, 2002 Inchuded NA NA Exchaded Inchded I0P-reducing y =18 Exchuded Exciuded | Exchuded Yes No Ml (13) Gemany 1 R
PET profoCoL Satety.
population or safery
42 1098 1901, 1095 2002 Inchided Inchaded NA NA Exchuded =11 Exchuded Exriuded | Enchnded es Yes Miulti (B NB 12 analtvss
Der rovocal. AF et
3 1098 Inchuded Inchaded NA Exchaded NA =11 Exchided NA Exchided Yes Vs Ml 24) United Seages 3 IEceiving one DENtment

79



igihility criteria of included trials

Mazimal
Primary Oeular Allowed acular Eeported nsing a Multi'single Comntries in planned
Meta-analysis time | open angle hypertension Normallow Angle Prior Prior hypotensive washout period center trial (# of which length of
points study included | glancoma  ((OHT) or glancoma tension closure Secomdary Prior glnacoma | glancoma | cataract | medication at before recruting participants follownp,
[Reference Year (POAG) smspect glancoma glancoma glancoma I0OF Age, years SUTZETY lazer SUTERTY enrollment T izati centers) were recruited months Types of analysis
T
Unired States; prowocol: Fesponders: At
Germamy; France: least recefing ons
the Netheriands; popuiation of safery
ad 1001 Inchuded Inchaded Exciaded Exchuded NE ==l Yes =3 Mhalti (42) Leelmd amalyss
5] o Tnchuded FA FA TE RE H T & an RE_
16 1000 Ichided Inchaded NA NA NE NI Yes 25 Ml (W) Unioed States Intenrion-to-treat
7 100 NA Inchaded NA NA =10 and =40 NI Yes o 2] Unsoad States NR
EL] 1] Tchded Tochadad HA A NE =] Canteell o Wl (T3] TwedEn § ;3
£l ] Tchuded Tochadad JILY Exchnded NE HEC = Ves B (1) R 3 ;8
=36 at BAM and Infention-so-meat: Per
and <= 36 mmHg at [ protocol; Safsty population
2000 Inchuded Inchaded Exciaded Exchded Inchuded ==l Yes Yes Unived States 3 or safety analysis
T Tnchuded Tochded FA Exchaded Tochuded RE Tes Tes T T
2001 Inchided Inchaded NA NA NA =18 Yes Yes ited states 3 Per L
SatEry _ﬁ%m satEry
2001 1901, 1095, 2002 NA Inchaded NA NA NA No o NR 2 amalysis; Other
Tfenfionmo-me P |
2001 Inchuded Inchaded NA Exchded =11 Yes Yes Bzl 2 protocol
3002 Ecuded Tcaaded NA Exclad =3 No Ho Snzwor 2 E.
“chded men 100 ol two
aves =30 wany IOP =35 m
2002 1901, 1095, 2002 Tnchuded NA NA Inchided NA one eve NE Exchided Exchided | Euchided o No Sl Swaden 1 Interrion-to-reat
300 001, 1095, 3000 Tachided A A A WA TR N WA WA WA Cart il Cant &l Car't tall R ] T
Intention-so-meat; Per
38 2002 1901, 1095 2002 Inchided Inchaded NA NA Inchided =M and =36 ==l Exrhuded Exchuded | Exchuded es Vs Ml (44) Unived States § or safieey analvsis
=15 with JOP-reducing
therapy or ==30 without population of safety
50 2002 1901, 1095, 2002 Inchuded Inchaded NA Exchaded Inchided I0P-reducing therapy =18 Exchuded Exchuded | Exchuded Yes o Mhalti (38) Unived Staes ] analysis
population or safery
60 2002 1901, 1005 2002 Inchided Inchaded NA Exchded NA =18 Exrhuded Exchuded | Exchuded es Vs Mulii (24) 2 amalvsis
Engdon: Spain;
61 2002 Inchuded Inchaded NA Exchded Inchided NE Exrhuded Exchuded | Exchuded Xes Vs Mhalii (30) Fnland Intention-to-freat
61 200 Tnchuded Tneided HA HA Inchided adhits Enrhuded Ewrhided | Enchided ez Ve Ml (37} Europe: Tael Inrension-to-fraat
Tntention-to-eat, Af least
63 2002 1901, 1095, 2002 Inchuded Inchaded NA Exchaded Inchided =18 Exchuded Exchuded | Exchuded Yes No Muali 37) NR § IEceiving one HENtment
ad =, md
drfference between mvo eyes
4 2002 1901, 1095, 2002 Inchuded Inchaded NA NA NA < ==l NA NA NA Yes No Ml (14) Unived Staes 3 B
65 2002 1901, 1005 2002 Inchided Inchaded NA Exchded NA 2 =18 Exrhuded NA Exchnded es Yes Soele Unived States 1 MR

80



Eligibility criteria of included trials
Mazimal
Primary Ocular Allowed ocular Reported nsing a Multisingle Comntries in planned
Mets-analysis ime | open angle hypertension Normallow Angle Frior Prior hypotensive washout period center trial (% of which length of
points study included | glancoma  |(OHT) or glaucoma tension closure Secondary Prior gluacoma | glamcoma | cataract | medication af before recruiting participants followup,
Year in (POAG) smspect glancoma glancoma glancoma I0P Age, years SUTERTY laser SUTZETY enrollment T izati centers) were recruited months Types of analysis
i 0] TO0T. To93.3000 R JF} R T Y =TT and =30 R Exhuced TA | Ewchided T= T= S (0] Tapn pl RE
TniEnton-to-reat,
67 2003 901, 1005 1001, 2004 |  Inchuded Inchaded Can't tell Can't tell Cam't tell NR MR Can't tell Can'ttell | Can'tiell Ve Vs Ml (17) United States §
68 2003 19001, 1005, 2002, 2004 |  Tnchuded NA Exciinded Exchaded Excluded =20 =40 and <=50 NA NA NA No o Smgle Haly & HR
[ 2003 901, 1005, 2000, 2004 |  Tnchuded Inchaded NA NA NA NR B Exchuded Excuded | Exchuded Yes Yes Can't tell NR 3 HR
0 2003 901, 1005, 2002, 2004 NA Inchaded NA NA NA =35 NA NA A Can't tell o Smels United Kinsdom 37 Intention-to-treat
Intention-fo-mreat; Per
T 2003 2002, 2004 |  Inchuded Inchaded NA Exchaded Inchided =11 =18 Exchuded Excuded | Exchnded Yes Ves Mokt (45} United States 3 or safery analvsis
2004 . 2000 2004 |  Tnchuded NA NA NA NA NR B Exchuded NA Exchuded No o Can't tell NR 3 HR
2004 22000, 2004 | Inchuded HA HA HA HA NR pi:4 KA A KA Ves Ho Single NR 2 pati:4
o 2004 19001, 1005, 2002, 2004 |  Tnchuded Inchaded Exciinded Exchaded Excluded <16 on timalol for 12 months| =40 and <=50 NA NA NA Can't tall o Smgle Haly & HR
i
2 and 1 Modified intention-to-meat,
dxfference between mwo eyes Safety population or safety
3 2004 Inchaded NA NA NA =5 adults Exchuded Excuded | Exchuded Yes Yes Mfulti (7) United Staes 1 anakyzs
76 2004 NA NA Exchaded NA ==10and NE. NA NA NA Yes Vs Smele Taman 1 MR
7 2005 Inchaded Excinded Exchaded Exchuded NB =18 Exchuded Excuded | Exchnded Yes Ves Mk (337 United States 3 Intention-to-treat
Intention-fo-mreat; Per
78 2005 Inchaded NA Exchaded NA =21 =18 Exchuded Excuded | Exchnded Yes Ves Mkt 33} United States [ or safery analvsis
Belm: A STy
=11 and <=0 in at least Germamy; Ty, population or safety
il 2005 Inchaded NA HNA NA ome eve? =30 and <=80 Exchded NA Exchuded Yes Yes Mhulti (18 Portuzal 61 anakyzs
80 2006 NA NA NA NA NB NE. Exchuded Excuded | Exchnded No o Can't tell NB 3 MR
] 2007 Inchaded NA HNA NA =18 Exchuded Excuded | Exchuded No o Can't tell NR & Orther
i) 2007 Inchaded NA NA Inchuded 18 Exchuded Excuded | Exchnded Yes Ves Can't tell Spain § MR
a 2008 NA NA HNA Inchuded =18 Exchuded Excuded | Exchuded No o Smgle Trkay & HR
01, 1095, 2002, United States;
) 2008 2004, 2009 Tnchuded Inchaded HA Inchuded HA achults Exchuded Exchuded | Exchuded Yes Yes Ml (35 Canada 3 Inention-to-reat
Intention-fo-meat; Per
:5] 2008 Inchuded Inchaded NA Exchaded Inchuded =18 Exchuded Exruded | Exchnded Yes Ves Mkt (35) United States [ protocol

81




igihility criteria of included trials

Mazimal
Primary Oeular Allowed acular Reported nsing a Multisingle Comntries in planned
Meta-analysis time | open angle hypertension Normallow Angle Prior Prior hypotensive washout period cemter trial (# of which length of
points study included | glancoma  ((OHT) or glancoma tension closure Secondary Prior glnacoma | glancoma | cataract | medication at before recruting participants follownp,
[Reference Year in (POAG) smspect glancoma glancoma glancoma I0OF Age, years SUTZETY lazer SUTERTY enrollment randomization centers) were Tecruited months Types of analysis
=1
protocol: At kst receiving
e treatment. Safsty
] 2008 Can't =il Inchaded Cam't tell Can'teell Cam'r tell NE NA NA NA Ves Yes Mhalti (15) Unived States 49
a7 2008 Inchded NA NA Exchuded NA =18 Exchuded NA Exchuded No o Can'ttell NR 2
i 2000 Cant il Inchaded Cam't tell Can'ttell Ca't tell =18 Exuchuded WA Exchuded Ve Ho Mulfi (8) Ansiraia §
1 2000 Inchuded NA NA NA Exciaded =11 NE. NA NA NA es o Soele Enril 1 MR
] 2000 Tnchuded HA Inchided HA Ha NR =40 and <=80 Ecluded WA Exchuied Vs Ho Smgle India 3 i
01 2000 Inchudad Inchadad NA NA NA =21 =18 and =70 Exchuded Exchuded | Exchuded Tes SUBVALUEQ Can't tell China 3 MR
o 2010 Inchudad Inchaded NA NA Inchided =1 36 NE Exrhuded Exchuded | Exchuded es Yes Ml {0) Camada § Per protocol
1901, 1995, 2002, drfference hetwesn mvo eyes
3 2010 2004, 2008, 2014 NA Inciadad NA NA NA < =18 Exchided Exhdd | WA Yes No Ml (15) United States 1 Modified intention-so-meat
Tntention-to-eat, Af leact
TeCEinE one fraviment
Eligible population: Sadfety
1901, 1095, 2002, Topuiarion or safary
o4 2010 2004, 2000, 2014 Inchuded Inchaded NA Exchaded Inchided ==16 and <=36 =18 Exrhuded Exchuded | Exchuded es Yes Ml (38) Unived States 3 anakvss
e
after at least 30 days on
1091, 1095, 2002, =t monotheragy,
o5 2010 2004, 2000, 2014 Can't tall Inchaded Cam't tell Can't =l Cam't tell adults Exchuded NA Exchuded Yes No Ml (17) NR 3 Infenion-to-treat
TE0T, T995, L
o6 2010 2004, 2000, 2014 Inchuded Inchaded Exchaded Exchuded Cam'r tell =18 Exchided NA Exchnded es Yes Minlti (W) Ezvot § MR
Tntention-to-meat, Af leact
TECElVNE ane Teament
1091, 1095, 2002, Sty population or safity
o7 2010 2004, 2000, 2014 Inchuded Inchaded NA HNA Inchided =18 Exchuded NA Exchuded Yes Yes Ml Ty, Fonlamd 1 analysis
TET, To95, 0L
] 2011 2004, 2000, 2014 NA NA NA HNA NA B NA NA NA Can't el o Smgle China n B
1001, 1995, 2002,
oo 2011 2004, 2000, 2014 Inchded Inchaded NA Excuded Exciaded B Can't tell Exchuded | Can'ttell Yes Yes Smgle China 1 B

82




ligibility criteria of mcluded trials

Mazimal
Primary Ocular Allowed ocular Reported using a Multi'single (Comniries in phinped
Meta-analysis time | open angle hypertension Normallow Angle Prior Prior hypotensive washout period center trial (# of which length of
points study included | glancoma  (OHT) or glancoma temsion closure Secondary Prior gh | cataract ication at before recrumting participants followup,
[Reference Year in (POAG) smspect glancoma glancoma glancoma I0F SUTZeTy laser | surgery enrollment randomization centers) were recruited months Types of analysis
T B TECEIE o
=231 in hoth eye: treament; Safecy
DPOAG patients; - popralation or safery
100 012 Inchudad Inciaded NA HA NA OHT %g =2 Exchuded NA Exchuded Yo Ve Mhlti (517 Tapan 1 amalvs
=33 and <=38, and
1991, 1925, 2001 difference berween o eves Der protocol: At lsast
1 2012 2004, 2000, 2014 Inchudad Inchaded NA NA Inchided <5 ==18 Exrlhuded NA Exchuded Ve Ves 3 TECRiving one mEAtment
Inteion-io-Tear, Per
1901, 1095, 2002, protoco; Safry popularion
2 2013 2 000, 2014 Inchuded Inciaded NA NA NA MR ==18 Exchuded HA NA Ve Vs Ml (15) 3 or safery analysis
103 2013 Inchuded Inchaded Exchaded Exchided Exchuied =18 and <=0 NA A NA Yes o Mkt (45) Foance 3 Do prwincol: Other
=36 at 10AM: Intention-to-Teat Safety
=35 in both ayes af all time popralation or safety
104 2013 Inchudad Inchadad Exclsded Exchrded Exchuded podts =18 Exchuded Ewchided | Exchoded Yes Ves Ml (661 United Soates 3 amahvss
=14 and <=36 at BAM and
1 and <=3 ar 1AM, Intervion-to-eat. Safty
991, 1095, 2002, 36 in both eyes 2 all tme popuiation or safry
105 2013 2004, 2000, 2014 Inchudad Inchaded NA Exchaded NA pods =18 Exciuded Exrnded | Exchuded Yo Tes Mhlti (65 United Soaes & analyss
A ot Apgleaie
N Faported

10P: Intraocalar presee

83




Appendix IV. Risk of bias table

Erported zmgle,
dowhble or mple
Neowerk meda- macknms, bar did
apalyziz Gme Alasking |potspecefy the  |Funded by ported
poist: sudy  |Ramdom zequemce [Allocstiom Mazkingef |of IOF |releofperzom  |plarmscentcal |Enamcial
Feference Year mchuded in gemeration concealmeni participast |museszer [whe was mazked |industry relatons hip
1 VR 1991 R NE MR MECT |Ves Ve o
[Eac patsst
| wis smnigned
I ——
orrespeanding 0 kol
Rasdosly npmbeied  [Sug The code was
wilh o unigee code v o [eoken o the ond of the
2 FGR4 1941 th i ot Jickualy Yei e i) KR B
3 1985 1941 MR HE NRACT HRT Ve Vs Y
4 1783 1541 HE WE NRACT HREAT B HE Ve
3 1583 1531 HE HE NRECT MEAT B HE B
f 1983 1991 MR HE IRRAT HEALT Vi HE L]
il 1583 1541 ME HE Yeu HEAT ¥ e HE Ha
] LSRG 1961 ME MNE i MEALT Ves Ve Yeu
2 ESRE 1941 MHE HE MRACT MEALT ¥ e HE Ve
Falmils were then
ey assignal m s
| iaahibe-mriscck. sx Domahviion
ks e of o Ieatnen
1o L5HE 1981 MEB |iinsa RRCT METT e Yo Ho
11 LS53R 191 MR HE Ves HELT Vi HE att]
17 1588 15491 ME HE MRLT HEATT W s HE Wik
3 1588 1541 MR ME Yex ek Fir HE Hii
THE (=i =
The beaimen ik kzal by (he rearch
assgamm wis fons in [soc sl te
acsalifind groups kel [sxemiesg phyicim &
ot b pierd’s bameline [not ke B8 which
A e ther b ol [grinsg @ newly recrited
ved whch e eximed [t wdl be
14 LoES 1991 s e iy aasigoal e Wies Mo Yo Hi
13 FOES 1541 MR ME MRLTT MEAT ¥ s Yo Fii
Tandsnialion
i el by sk
feorsuller wmil e el
L SRS 1941 HNE Jo e ity HRTT Ve KR |nl]
17 15491 19491 MR HE MRTT Mo Vs Hii
[ [T 1501 HE ME. HRACT Ve HE Fi
B e T T HE: e HEAT _[Ho R Ve
Patcipating qatiens | |Fartiealing palieal
wire dusiluial e distrilroed
midomly, e each nrw [ramliedy, i, cach s
pao enicring the puiticni onlorsng fhe
iy seesival the seas- [wiwly itoeival he pexl-
nutberal, kol ramibered, mmbhed
20 1992 L9, 1995 Bulile | [(CE NRCT MEAT Ve Yo |af1]
The coitaitsn wos The cunlsinsis wiic
et las iy 1 a5
1 hibide il Satingushable, sl
allomed & & rasdonioes] |elloblisd in 8 eahdoin ]
missiticr by fhe |samies by the
ontrelien The key cade [cunguller The key code
Rilie wis rotsned by pakile wis islmnzd Ty
£l 990, 19495 L il e Sirnirniics Yes NEAT Vi HE L]
27 TSI, 1995 ME HE e NMEAT Vs o Yex
[Fzporial sonz ol
il mthasi® his
mith fimasaial
23 Lo, 1995 HE NE RRACT MEAT ¥ HE A i
2 o, 1995 MR HE NRAT HRAT Bl Yea Y
1] L9, 1995 HE NE e MRACT [Hi HE M
26 E99L, 1993 MHE NE MRAT MEAT G HE Mo
The palizni wac
allocsinl o Eemmmi
i acohhing G
e ——
ke prepamd In
7 1993 Lol 1995 Pk NE Yex METT ¥ Yo Ve

84




Feporeed single,
double or miple
Network meia- mazking, butdid
apalysic Gme Mazkdng |wotspecify the  |Funded by Eeparted
preimes study sdom equence (Allscansn Mazking of |fIOF  |role of person pharmacentcal |fnancial
Reference Year izmcluded in  |seneration concealment participant: |assestor |whe was masked |mdustry relationzhip
3B 1995 1991, 1595 Vs Tas He T L
) 1985 O] T98% ™y HELT  [Ta % BT
ETH] 1996 | 1991, 1553, 2002 [NE HE [SECT MECT  |Yes [Vas X
Foportd nona of
the azhon has
amy Smancial
3 1996 | 1961, 1595 2002 [NE N Tea MECT |V INE. Talatiomzkin
Faported nons of
the mohom has
azy Smamcial
2 1095 | 1991 1993 2002 (MR NE. Yea MECT  |Ves B, mlstomhn |
3 1096 | 1061, 1995 2000 [NR NE [NECT FECT [V [E. B
Fespertd nons of
the axiom ha
oy Fampial
k. 1296 | 1551 1955 2002 [ME MR Tea MECT  |Ves [¥as Telaricmsbin
[E< paanh wems
allocated o difficset
|omammant
awcrording to a
|preganerated
35 1296 | 1551 1995 2002 |rndsmisvtion list NR NE/CT MECT |V aa Tou
Pasporied none of
tha wors has
moy Dozl
35 1996 | 1981 1997 2002 |[Eovslops method Exrvalops medod NECT [MEACT Mo R Talatiomkin
37 1097 | 1991 1953 2002 [MNE NE. MEACT MECT  |Vas MR, He
L] 1397 | 1681, 1995 2002 [ME NE NE/ACT MECT |V [¥as He
[P T e IO T
Ereatar dom or sqaal to
24 oo Hy 0 2% Joact
ons ove (e came aye)
at bours 0 and 2 e
[the randemly scviznad,
accordng 1o a computor
canorated allocation
k) 1995 | 1981 1925 2002 |wchadele. MR Tan PECT |V [HE. s
PRI 33
(acconiing toa
conpui-panaraed
allocasion wchadula)
recand ooo of tha All stmdhy peodiction.
folloaing roined s packaged in
|teatmant mgiren: for 3| identical bomdes
40 1298 | 1951 1953 2002 [months allecton mmmbar Ten PECT |V T Yoz
T[E¢ paoanhs wems
ilocaied m tha
e e o
according 1o 3 corspumr-
cenerated 157 pragemed
[ty Phermecia &
[Crjotn (Tippaala.
41 1998 | 1951 1995 2002 [Sweden). HE HRLCT PMELCT  |¥es [Vas Tas

85



Eepariel single,
aialil: ar Lriphe
Sietm ork imcts- mmasking. hut Jid
mmalunis e PMlasking |mei speeifly dee Funded ks Hegsnried
point spedy | Hamlbon sequesce Allicatsan Mlaiking of |of TP |rele ol persan parmatcutical |Gl
Hefarus Yeur inchuded in  |penerstion innicalmenl pErticipaats [aidesinr  |who o daaked |mdusiry relativamiliip
[P ——
(RS |
il smannbizg b s
rendimization schodisc
penczaim] by G stmly
i (A, Tncl
|Each bisitle ol 1w
|t wwia crdlal
it o wspraail
rumber amd lnhclal with
[Remdkemrzration  mirely nerber Fach
mbolele e s beollle s
| cach ste [Speond 4o @ palic.
csing RAE (Vewow [t tmerl uartioon of the,
|6 oA, A lnstite,  [laled s aitachad b e
Cary, WO proscediors,  [pulicra's case-regsant
a2 15958 PROC FLAN Jline: Wes Ven [t ]
43 19 MR M Ve NRLCT  [Yes T
ATl i wpyfics
e labeiel Baed i a
ol gl
el enization code md
i zpetaml 1 zimenial
Cinmgmler-greerale] mxjL=or b paalienit 6l
e [l thinkrnis idion wide |omck: imvetuntional die | ¥ HRCT  |Ye ¥
45 [ MR MR Ve i R
4 13 MR MR WRICT  [Yem ¥eu
47 13k MR M HRET  [Yem HE
[ K MR L B Yem Fen
] T HE [rR I o =
1] oo R [rim [HEET  [¥eu Few
The resdormsation Wai
zatifiod [or corgre mnd
rerfirmed m bk of
o consisithve i
5 | L, VRS WD itk s cesine HH HRICT NECT  |[Yem R
ke sufurs b
urry [iemrcial
5 aHl 199 L, 1905, 703 |HR i Ve WRICT [Ves Yeu Salicnuhip
Palasis wers
ndumiil usng
B HE S — e T
rurrhen (0= mocve
g amrpriyd e il
e mnd choprmsiier i
e lefl oy, | = reive
snopeuninze is Bo ik
e mivdl latasugrursd in
1] 2L 1505, W00 e Ieflsvc) L1 ] ki L] N M
Putemia wers o]
iidy nraleatinn el
was packagal in
gl boills
mzording Le a sofnic-
it sl by
|Pharmazia & Tippodm,
Swialon Disciosre
cvshpe e ke i
Puticris wers disperond [liedood cabans sl the
sy mcboane ball  Jsbudy sile Dathe oo
s packagod in ol a sy
iotical bedtics [repuivn g idertifEation
Enig 0 e -l Ihe masksl begm=,|
| ramk e errsiope could Te:
lind precvicied by ofs=mml. B oo
i ik Thukn, gl dirieg tic
] 1] Tk E0S WY |Swalen Jistal ¥ea HREAT  |Yes ¥eu i)

86



Rt kingle,

daulide ar iriphe
Metw ork mels emaakbi g, Dl Jdid
mmalyaia e Mlasking |mel sgecily dhe Funded b Regsoried
point smdy | Hamdaii segqiescoe Allscatsmn Plaskimg ol |al IOP wike all jrirann jharmeccitical |Gl
Heleeuir Vear inchidsl in pencrainn conccilmnl paricipasts |suscinor  (whi was diaskod |id ! | ki
| The Tiascens iy, B
s o
sl (I Bk
rerud e W Cwi
25 1] 1900, 190%5 W feealic] sbils peos MR b Yen Biu M Yea
|PaEen s trere: meigned
albscstion mmber ol
e praltuclly’ ik Thrinss
e cordaiied i
iensial betthen markad
il allialion mrnbea
Dermg the stedy e
e woe
The method s fin [Leot i secaleed movebiopes
T e N W -
miheslule wan buiax o |y Badation, end s
bockal redomizatn, |dsfivorsd with usbeoien)
i Do ol gt ol oo o=t of
o, 1] 1991, DS MO0 jaflocuoesishes irial ¥es hi-] B Ve M
5 T 19, 1905 M2 |WR MH RRCT WRET  [Yes ¥ea ¥ieh
Paticeis whe mo el
sy ekgibility e
[Py —
sty el mojucnlisily
rendimly eogrol b
e ol L ok ation dewrpti
groups s gl i iarmersion] Frien e
10101 eefie by meis |patient, isentigior, sl
|l & omjpilepenersicd |chnizal iy sall
Roor e hadile bkl raiads -
propmred by the Akeon [pechagl i lersiceal
[ g Tairvers amal
[E—— ruvidded fo the
[ wan [revestigais along wiit
wratifial by wic it = zhopes [P
sunrr bulencal poulaming e b gudurs haa
within cach k = ity Fiesmcial
5 i T 199, 1295, 1T e |fin- ik paademil T T [ Vs Lokl
[Phriag e macd
sooonding 1o patiil
[rusmbe that wore gives|
iz oo ative ok o
i Melicstms
Patictin wees shicged  |woe pesvile]l m
s | ul 3 breatioeni ieritunl oonbe] fitlen.
g digrini 6 [Reudy =i
ermmpte gl iyl b b o)
jon oode Bl |atudy stizy ot sk
A gl Hasck [P R
L aiiont bl W be i e lenic
o) e TE] FEICT MRACT | Yew Tiew His
1] o, 11 Haur MRACT B Ve Vs
&l 2 HRITT HRTT  [Yen ¥ Mo
im LETiEY W
mondal in
ibuidially seded
Crormgreler- peneaim] eielopen soral a te
& por, (1] 1901, [0S MWD |revdsisatien schobile |y sfies ¥ WRICT |V Y5 Mo
[t e ol
the miidiors s
vy Tizancial
&3 IOl | B9 1905 W02 (MR HR Wi MEET  [Yeu ¥em [refatiinaki

87




RBepnited slajde.,
ol ar Lriphe
Neework mets easking, bt did
micalyils e Mlasking sl specify e Funded by
puints abedy | Fdiadon sequesoe bl it Pollasbklng af |al 1F ke o jecrann Fharmatcutical
Heloenor Yeur included in P alion i nnicalssnl perticijmedy |avdessnr  |who wes didsked |sdusiey
[ T
iwins iarlsinal o the
|eeriral cocedinadum
2 ) D545, Wl |oenler MR ¥eu HRACT  |Yem ¥eu B
&5 v 1995, W02 MR MR ot [WRET  |Vem ¥ L)
Hegmieation Syatem Remairain fvslom
oot B remboanly oortruiler remdormy
Ii! | puticiin mie. |alb ] patizsia 1o
s s gromipe by e b g by
g i vk b i padienn i
ks i scjismice of [l i sojemee o
et o he [ e e
loonio, mhack wa |sewter, mleah won
Imtmmizel b the ietermized byt
[ESEH—— - Tack
blsck coniwndied ol s [k conmsies] of ais
st (i .t o frsdicyite foor a et of
o fibres:
I ¥ Lo I ; thice
¥ where ke Y ) whee e
order of orler ol
iwriikin the ok il it (he bk
il L1 A] bt rwtuke wrvied ruberhiiaed MEICT WRICT  |NRCT MR Har
£T W NR Lt} WRICT HRCT  |Yew ¥eu Yex
= 200 MR MR ¥ ki Yem Y2 5]
[Fimporiad none of
| misdroe has
o RS, 00, ury Tieamicial
& it 2004 Lan il Ha P M R [redsdioniadip
rendkrsrived onic ol fhe
pticasts in cach paif s
brewtnat with cither
brctageaind b wy
placet deops. The
Tedlorw by il he
[y v ey afiemld!
1o e slicrmalive |Eaich paticsi s
mrm, i gl g el Rz munc of
Ranakmrastion was [ty A B, C or 0 hat ke saidars lias
i, 1 cniticd dul by ocamul [sorbemanded fo ey any Fieancial
T A e bk ke irtal mizzibey e Vs M Yiem |reiatiimakip
Tl
1l 200 MR MR M ki =] ez s
LoTH
fr. el L1} Rty Ha ki) Ve R M
T3 P L ety HEICT NRCT [ R M
Al tae buschisr vl
[iday [, eligbls patierss
i mndionly
nexgracl, usng s
BRI HEE iy T
randreis alion code Sal,
1500, L92E, 2000, e 1ol ivenbimensl
T8 M 200H |pranm R Har iy iy MR Lol
Thr reslonesaiue The tandhrirtaim
lele e d |mhohils we !
eing x SAE [vermn zieg w 34 v
b |2 prengiorn wind [E.125 fprermiin el
ol in o hackiad o] 7w Lokl
w5, 20T, |embinet undd e daly  |oaluns usil] e sy
TS R 20014 s cmmp o] i il ] 5] Wem ¥em Fien

88




Reepartendl wingle,
sl ar Lriphs
wmdakling. liul dad
Mlasking (wer specily e |Fumded by Heproricd
poing sbedy | Ranidom syuesce Aldluscatian Mlaikimg of [af 1OF rale alf perian pliarinscculical | fo sl
[ —— Vieur imchuded iy |penersion PR — participests [assewor |whe wis nasked |isdusry ol s e iy
Tee |t wies sexe] sl
A, cormpuler-penrrsie]  fooald b opered only
lind 1o ek afi=t e corerpicsis off
namgremciiy deeidal e sy prvsienci] i
e iemtmen] padicsls (afler any avious sl
6 e wiabd reaches |eveil indcraeal HRICT HRCT  |Yes R Her
il IS 2L N0 L'% g‘- f METT  |Yeu ¥ex s
iE i AR
e firmed by
fird alleouiliz: By
'V rowe Prucrmin g Plus,
Irac, om wr pdermebive: [l vidoes inoschive
1991, 19s, 2003 i iz
Th WIS ks, MO0 ey e HRICT hi Fis e Vi
T
|incetes were v in
Handimmaton was [sack conies socrding 1o
obslaine] al the oyl resic slion il
Counlingng Coiey [Pastienta Wers given &
Fach inica] ol bl [wslic mariial with a
iin vwn ndimnidetion  joode lebl The
il il wus drdifial - Jalkocaliver code wam
o peealeefubsne,  |oonol o the
P 3 e Uzl g Ceslles
2, (sptdnmme, and disboies | affice of the Prajes
£ o] |nclize Cicuiorel st ¥ex Vs i ¥en Ha
& 5. MR MR HRACT |MRET  |Vem R s
&l 2007 MR Latil MRACT Ve ¥em R
B w7 MR HH HR/ICT Ve |==] s
|endrTeanm wa |
wctecrzad by wiking e
et panis o chucor
nry st befwcon 1
asal 30, eves ol add
erezhen wors zenipgncd
i [Ernutoyromt {r=a31)
1900, L9eE, 00, (el Suvopre (=l
1] L) oL grirn, ety MR HRICT i~ i MR M
Palezli wes
mnuieyives] in o s of
11 ta e BT (g,
|, BIW 3005
g il cvetiggal, i TN
o P i) mimp a0
T
randirtiication Sal
(FROC FLAM, SAS Vo
i N funen 83 Cary, WICY et HERICT NECT  |Yes b bz
Whik plams deopyes
v, e Lk
it ¥ e il
<] AN = ¥ NECT  |Yem ¥ ¥z
] TN M e WRICT  |Yem Ve Yiea
B on
s e sl ey wo)
|ponczalad wilk waudy-
apecific cove and all
kel mn @ b en]
150, RS, 2000, |A, Tl o ramidorn opage klach malicise
27 L) s W0d  feeshes iinl e MRICT  |Yen MR )

89



Reepartendl wingle,

sl ar Lriphs
mdsklng. linl dsd
Masking |set apecily dee | Fumded by [Hegroried
poing sbedy | Ranidom syuesce Aldluscatian Mlaikimg ol [af 1OF rale alf perian pliatinscculical | fo sl
[ —— Vieur imchuded iy |penersion . f— sty canar | wihis wris ik |iadmairy ol s e iy
I'H.-al'm.l.l.l.im lidn [Farniimation Sats
wore el b predfivcals (s ead 1o proallcsic
it i ey
F | irwolnd
2, it il
) ek e wtesht i i ¥en Ha
Alkasbion was Ll on | AThcalicn wa b i)
b mimbers wnd  frendom nusnbers end
s ool by ueng |was crmesiod by weng Fipurtad mome uf
pimtially rmarmdreres] lly sumberesd |t wastrooes s
2, fopague sl p—— wrry Tieamcial
# R b Iy HRICT MRCT  [Wa bt —
Filty ipupic oiivclops |Fllf spmapus covehipes
[ersiinining ranchom |oartainting tmrudim
b (g bnonle [mmbers (g i code
N, gensralid with Jfoess), gorcesisd wilk
b by of tabiie ol | ol el o
i Lioa, ez | fion, woe
ot s whame by [mepeel s by
aas it whi e [as isvestgator whi wes
el elitndl i (b atady, il sehiien] e s sy
L . W  m iy
pectizprani e Fousal b Jperticpeet wes Soumd G
b eligbis, sn mvelige [be dlighle, o sxveloe
s opoiesd by amialher  |was ipenad by esothe
o in (e deparisei [fereh m e depuriiiel)
arel dhe peticrt we pinl el the puticrd wies pu
ot thae albcaliin plin e jon e slocation ple =
1FOL, 19, 002, [ferad emide: B Fiseed araide e
i 20} doea in1 dcdad finm fop i1 el Toes: | Vi L] | R s
T
i A MR MR MRACT NRCT  [Ma R M
Ly oI
brxlzlc, Fral | T
eiknicity and drug
aamprmien |, Aas
pradumr] for cuh
15901, 1935, 2000, pestinipuibng silely (he
s 0| To0d, 200, M14 [oseeticie MR Har Vs ] u Ma
| L e e
s retamed by dhe
il specroun wmal e
Th ralartrifion: pindlshle i ihe
: wm - [ i only aficr
3 e |}|:lrvml e attaly el kel ¥ ] e ¥ Vex
Randbrrraaiion coles
e generalal by
Plitc mamlng in
e cpending
prowrlees sl wor
o Cudead Phisrmacy
iz, |Dhperatior [Hew Yok
s gl 0, 2009, W04 e ek ety HEICT R | Yz Yicx
The resdormcmsdiin owds
159E, 1995, 2002, |was comepeicr-

5 ALl 0, 2, A HH H HRELCT _ |[Yem Yo Yz
[t mam al
ke suturs haa

1991, TS, 00, urry fizmncial

i plls 00, 200, 2 [HR [HH HRACT WRECT [hio Hu “alinmakip

Faletl s
rindineize] usng Pro:
Ples, 545 Doy
Wimdires (vemmion £1,
19408, 1Oas, IN00, |RAS fasiiiue T, Cidy,
w e T, 09, M4 RTI [HR ¥ HRCT  |[Yen ¥ ¥l

90




Reported single,

domble or mripls
Nermork meta- macking, bur did
analysic dme Mazking |motspecify the  |Funded by Reporred
prizc smdy  |Random sequence  |Allocadon Maziong of |of IOF  |role of persom pharmacentcal |Gnancial
Eeference Year included in  [peneradon conceslment partcipant |sssenior |whe was masked |mdusory rebationzhip
1951, 1995, 2002,
b 2011 | 200<, 2009, 1014 NE ES [ Mo Mo 1) e
1951, 1993, 2002,
L 2011 | 200 2000, 1013 [NR MR o Mo e [BIE. buis
[Fdcmmbon wa | Fendonumbon was
parformed by i parformed bry Ms.
Takeko Komiva . in | Taksko Eexava... in
research comter. afiar  |rwssarch centor, afvar Bepertd none of
1561, 1993, 2002, |sppoamnce of both appearanca of both any Frameial
100 2012 | 2004, 2009, 2014 [MERCT MNECT  |Yau Tes mlatombn
Porvonnal ot sach study
Paticoss awce mzigned |t nied m inkoctive
o treatmant using X U00E [RIDODGe TV
I £ d L] which
ized allocatien  (=waskad catmecy
1951, 1993, 2002, |schedele prepered by a |cootamen honldbe
ol 2012 | 204=, 2009, 2014 |stsisticon ot Merck - |ghven o which patiant  [Yes Tan Mo [¥an |Tau
1991, 1993, 2002,
2 2013 | 2004, 2009, 2014 MR ES Mo HECT  |Te Tes |Fas
1991, 1953, 2002,
103 2013 | 200<, X000, 101 MR HR Mo Mo Ho MR |Fas
| A Ext of soquemsial
patiant monbors WA
anarnied by 2 member
of the sponser
(A5 Institohe) mot
imrohed in the condect
of tha wemdy. Seady
A Est of seqeantial medications wem
|patiant mmbers s prerided i idartical
panorated by 3 mombar (bonle. Sof mebars
of the Tpomior i protided the study
|progrannsing growy medicatons to pasents
[SAS Instings] not did mor diwcuas thowe
1951, 1993, 2002, |mvoboed m the conduct. |medicabons with other
104 2013 | 2002, X000, J014 Jof tho sindy. dite paronns] [¥er MECT Mo Taoa Yau
1991, 1993, 2002,
105 2013 | 2004, 2009, 2015 MR IR [Vas MELCT [T |¥es |Yas
ICP: Intmccslr previzm
MR- Net reported
CT: Can'r el
Calar coding

91




Appendix V. Pair-wise meta-analysis

App V. Table 1. Summary estimates for intraocular pressure at 3 months
derived from pair-wise meta-analysis for drugs in studies published by
1991

Comparizon-specific heterogeneiry

Column 1 Column 2 Mum. of studtes  Mean difference” 95% CL lower 95% CI, upper Tau-squared I-squared
Direct comparisons
Flacebo vs.
Brimonidine - - - - - -
Betaxolol 1 -3.00 -3.29 -1.52 HNA NA
Levobunolol 1 -6.0% 212 484 HA NA
Timolol 3 -3.52 445 =130 045 45%,
Brinzolamide - -
Duorzolzmide
Bimastoprost
Unoprostone

Timiolol

Brimonidine vs
Betaxolol
Timolol
Brinzol amide
Latanoprost
Travoprost

Levobumolol -2.37 -385 =0.80 0.00 [
Timolol 4 139 -119 -0.58 HA NA
Dorzolamide - - - - - -
Latanoprost

Unoprostone

-

Carteolol vs
Levobunolol
Timolol

Timiolol ] 001 0.70 071 031 32%

Brinzolamida
Dorzolamide
Bimatoprast
Latanoprost
Travoprost
Tafluprost
Unoprostone

Duorzolzmide

Latanoprost

Bimatoprost vs
Latanoprost
Travoprost

Latanoprost vs
Travoprost
Taflupros:
Unoprostone
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App V. Table 3. Summary estimates for intraocular pressure at 3 months
derived from pair-wise meta-analysis for drugs in studies published by

2002
Comparison-specific heterogeneity
Column 1 Cohinm 2 Mum. of smdies  Mean difference” 95% CL lower 05% CLupper  Ton-squared T-squared
Diirect comparisons
Placeba vs.
Brimenidine | 13 389 061 NA NA
Betaxolol I -ig -3.19 15 NA HA
Levobunolol 2 -1.52 -1353 -6.30 0.00 0%
Timalol H -3.91 512 -1.68 085 Tl
Brnzolamide | 11D 144 .76 HA NA
Dorrolamide 3 -158 =367 -1.51 0.00 %
Bimatoprost - - - - - -
Unoprostone - - -
Apraclopidine vs
Timalol b 084 375 1.8 373 B4t
Brimonidine v3
Betaxolol I 184 034 BRI NA HNA
Timalol 1 069 028 1.18 0.00 %
Brinzolamide - - - - -
Latanoprost 3 -1.04 112 014 183 e
Traveprest - - - -
Betazolal v
Levobunolol | 137 383 080 NA HNA
Timalol 7 -1 -1.71 087 0.00 %
Domolamide 1 -0.30 084 035 000 0%
Latanoprost - - - - - -
Unoprostone | 0.6 009 111 NA MA
Carteolol ¥
Levobunolol | -390 -39 132 HA HA
Timalol < 003 -0u61 0.68 .11 4%
Timalol ] 0.0 -048 043 0.06 1%
Timaebol vs.
Brnzolamide | 080 017 187 HA NA
Domolamide 3 07é 013 1.32 024 AT
Bimateprost - - - - - -
Latanopaost 10 -1.3% -1.84 -0.74 .56 ddte
Travoprest b 1.4 -419 0.I1 114 BE%
Tafhuprost - - - - - -
Unoprostome 2 e 043 131 083 BT
Dorzolamide 1 -0.58 -1.13 0.00 0.00 %
Lataneprost i -1.90 A7 -1.10 NA HNA
Bimatoprast v
Lataroprost - - -
Traveprost - - -
e
Travoprost I -1.40 -14 040 NA HNA
Tafhaprost - - - -
Unoprostome 6 107 151 363 0.0 %
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App V. Table 2. Summary estimates for intraocular pressure at 3 months
derived from pair-wise meta-analysis for drugs in studies published by

1995

Columa I Columa 2
Diirect comparisons
Placebo vs.
Batanolol
Levotunolol
Timolal
Brinrolamids
Dorzelamids
Bimatoprost
TUnomrosione

Apraclonidine vs
Timolol

o e
Bemunlol
Tmmolal
Brinzolamids
Latanoprost
Travoprost

~ Levobunalol
Timolal
Dorzelamids
Latanoprost
Unenrostonz

Carteolol v
Levobunolal
Tmmolal

Brinrolamids
Dorzolamids
Bimatoprost
Latanoprost
Travoprost
Tafuprost
Unoprostons

Dorzolamide

Latanoprost
Bimatoprost va

Latanaprost

Travoprost

Latanoprost vs
Travoprost
Tafluprost
Unoprostone

Comparison-specific hefer ity

FNum. of studies

S R

Mezn difference”

080

¥37
-151
L0

-190
-B70
-003
065

-be0

G20

85% CL lower 95% CL upper

251
-6.50
-1.60

513 .57

-1.31 101

385 0.00
-11%8 .56
-1.70 0.30

459 -1.22
<126 086
=064 0.55
43 173
-1.73 -0.07

-0.63 103

I-zquared

HA
L

it
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App V. Table 4. Summary estimates for intraocular pressure at 3 months
derived from pair-wise meta-analysis for drugs in studies published by

2004
Comparisen-specific heterogeneity
Column 1 Ciohorm 2 Mum of smdies Mean difference” 95% CI lower 05% CT, upper Tan-squared I-zquared
Diirect comparisans
Flacebo vs,
Brimomidine 1 -13 -309 -0.61 A HA
Betaxelol 3 28 -443 -1.15 1.30 B1%
Levobunalal 2 -T52 -853 450 0.00 0%:
Timalol 4 381 =512 -2 6% 0.8 57%
Brinzolamide 1 -2.1 -344 074 wA NA
Dorzolamide 3 -1.59 -3.67 -1.51 0.00 %%
Bimatoprost - - - -
Unoprostone 1 01 -1.56 LIf A HA
Apraclonidine v
Timolol 1 0B 375 208 W] 24%
Brimomidine vs
Betaxolol 1 184 .84 in4 A WA
Timalal b 069 028 L10 0.00 0%z
Brinzolamide - . - - - -
Latanoprost 4 -1.04 -1.86 422 045 7%
Travoprost - - - - - -
Lavobunolal 1 -137 -3.83 080 NA KA
Timolal 7 -1.29 -171 087 0.00 0%a
Dorzolamede I -3 -0.24 0.36 0.00 (5
Latanoprost 1 01 =120 L20 wA HA
Unoprostone 1 0.6 .00 111 A NA
Cartealol vs:
Lavobunolal 1 19 -4.50 -123 A N
Timaolal 4 0.03 -6l 0.68 o1l 145
 Timalol 10 003 -04g 043 0.08 12%
Brinzolamide 2 067 051 L&5 a2 T
Dorzolamide 3 0.76 0.13 130 024 47%
Bimatoprost I 217 -189 -1.43 0.00 0%z
Latanoprost 12 -14 -181 088 0+ 645
Traveprost 1 S04 419 0.11 T4 88%
Taffaprost - - - - - -
Unoprestone 2 -0.58 -113 .00 085 87%
Dorzolamige 1 -0.58 -1.13 0.00 0.00 ez
Latanoprost 1 19 =370 =210 A WA
Bimatoprost v2
Latanoprost 1 039 -0.36 154 017 8%
Travoprost 1 06 -0 14 136 WA A
Latanoprost vs
Travoprost 3 035 -151 083 0.75 T3%
Tatluprest - - - - - -
Unoprostone 4 307 151 3.43 0.l 1%
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App V. Table 5. Summary estimates for intraocular pressure at 3 months
derived from pair-wise meta-analysis for drugs in studies published by

2009
Comparison-specific heter
Columm 1 Columm 2 Mum. of sadies  Mean difference” 25% CI, lower 95% CT, upper Tan-squared I-squared
Direct comparisons
Placebo vs.
Brimepidine 1 330 -390 041 NA NA
Betazolal 1 -180 463 -1.15 L30 B
Levobumolel 21 -752 -B.53 -6.50 .00 %
Timaiol 4 301 511 -1.40 23 5T%
Brinzolamide 1 210 -344 76 N4 HA
Dorzolamide 4 -1.81 282 080 051 5l%
Bimateprost - - - - -
Unoprostome . 1 3T 151 363 NA NA
- Apraclomidine vs
Timniol 2 084 -3.75 208 imn B4
Betaxolol 1 1.84 ; EXC NA HA
Timsalol 3 0.66 025 Log .00 4
Brinzolamide - - - - -
Latanoprost 3 -136 -1 -0.50 .73 T8%
Travoprost 1 120 -377 137 HA HA
Levobunolel 1 473 -10.01 0.53 1225 B3t
Timalol H -1.58 -11e 087 043 48%
Domzelamide 1 030 -85 036 .00 %%
Latanoprost 2 -1.06 -2.42 0.51 133 5%
Unoprestone | 0.60 o.oo 111 HA HA
Carteabol vs
Levobunolel 1 -180 450 -1 NA NA
Timatol 4 0.03 -061 0.68 11 M
Levobanalal 75
Timniol 11 -0.03 144 030 201 3%
Brinzolamide 3 L1 030 170 000 %
Domolamide 5 0.78 0.13 L3p 24 4T
Bimatoprast 5 207 -154 148 015 5%
Latanoprast 12 -1.40 -181 -8 b4 4%
Travoprost 3 A1m -1.30 024 L 7%
Taftuprest - - - - -
Unoprostone 1 084 043 131 0235 BT
Dorzolamide 1 -0.58 -113 0.00 000 %
Latanoprost 1 =180 -370 -1 HA HA
Bimatoprost v3
Latanoprost 35 008 ) 1.93 080 B0
Travoprost 1 0.62 -0.80 103 152 e
Latanoprast vs
Travoprost 5 -032 -1.01 037 030 50t
Taffuprest - - -
Unoprostone 307 151 363 .01 T
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App V. Table 6. Summary estimates for intraocular pressure at 3 months
derived from pair-wise meta-analysis for drugs in studies published by

2014
Comparizon-specific heterog
Column 1 Cohimm 2 Mum of sadies  Mean difference”™ ©3% CT, lower 95% CT, upper Tan-squanad T-zquared
Dhrect comparisons
Placebo ws.
Brimenidine 1 -130 -3ee 061 NA HA
Betaxolal 1 -1.80 -1.63 -1.13 130 Bl%
Levobunalel 2 -1.52 -£33 .50 HA HNA
Timalsl 4 -381 512 -148 085 5T%
Brnrolamide 1 117 -313 110 000 L
Dorzolamide 4 -1.91 -192 0.8 051 1%
Bimatoprost 1 460 -5.60 360 HA HA
Unoprostone 1 -0.20 -1.36 11§ NA NA
Apraclonidine v
Timalel 1 084 -1.73 108 373 B4t
Brimonidine vu
Bemaxolal 1 194 i HA HA
Timalel 4 017 103 033 1%
Bronsolamide 1 1.01 133 0.00 %
Latancprost 3 -1.36 -0.50 073 T8
Travoprost 1 -0 137 NA NA
Levobunolol 21 47 -10.01 035 125 B3t
Timalel H -1.58 -1 -0.87 043 5%
Dorzolamide 1 -0.30 -0.96 036 )] %
Latancprost 2 -1.06 -1.42 051 033 5%
Unoprostone 1 0.60 oog L1l HA NA
Cartealol vs
Levobumolol 1 -1 -45e -122 HA HNA
Timalel 4 0.03 -0.61 0.68 11 4%
Timalel i1 -0.03 -4 0.3e 001 R
Boprolamide 3 110 0.0 L7 000 L
Dorzolamide 3 0.7 013 1.39 M 7%
Bimatoprost 5 107 -164 -148 013 3%
Latancprost 14 -133 -1.77 088 040 i
Travoprost ] -1.13 -0 024 0.7 7%
Taffaprost 1 030 40.72 01z HA HA
Unoprostone 2 004 -143 11 G535 BT
Dorzolamide 1 -0.58 -1.13 0.on .00 %
Latancprost 1 180 -3 210 HA HA
Latancprost 6 027 0.01 1713 082 TE%
Travoprost g o.ie -0.13 LD .73 T4
Latancprost vs
Travoprost 7 -0.12 -1.86 041 133 8%
Taffaprost 1 -0.80 -340 160 NA NA
Unoprestone 6 307 2351 ENE) 01 %

97



App V. Table 7. Summary estimates for intraocular pressure at 3 months derived from pair-wise meta-analysis for
classes in studies published by 1991

Comparison-specific heterogeneity

Column 1 Column 2 Num. of studies Mean difference’  93% CI, lower 95% CIL, upper Tau-squared I-squared
Direct comparisons
Placebo vs
Alpha agonists - - - - _
Beta blockers 4.11 -3.31 20 122 67%
Carbonic anhydrase inhibitors - - - - - -
Prostaglandins - - - - - -

[+

Alpha agonists vs
Beta blockers - - - - - -
Carbome anhydrase mlubitors - - - - - -

Prostaglandins - - - - - -

Beta Blockers vs
Carbome anhydrase mubitors - - - - - -
Prostaglandins - - - - - -

Prostaglandins - - - - - .
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App V. Table 8. Summary estimates for intraocular pressure at 3 months derived from pair-wise meta-analysis for

classes in studies published by 1995

Column 1 Cobumn 2
DHrect comparizons
Placebo vz
Alpha agonisis
Beta blockers
Carbonic anhydrase inhibitors
Prostaglandins

Alpha agonists vs
Beta blockers
Carbonic anhydrase inhibitors
Prostaglandins

Carbonic anhydrase inhibitors
Prostaglandins

Prostaglandins

Comparizon-specific heterogensity

Hum. of studies

e |

(=]

Mean difference”

080

-0.35

95% CI, lower

-0.73
-1.43

95% CIL upper

T
057

20

0.73

Tau-zquared

e
i

NA

056
r43

I-squared

86%
NA

1%
T0%
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App V. Table 8. Summary estimates for intraocular pressure at 3 months derived from pair-wise meta-analysis for
classes in studies published by 2002

Comparison-specific heterogeneity

Column 1 Column 2 Num. of studies Mean difference®  93% CL lower 95% CI. upper Tau-squared I-squared
Direct comparisons

Placebo vs
Alpha agonists 1 23 300 -0.61 NA NA
Beta blockers 7 -4.91 -6.43 -138 3353 86%
Carbonic anhydrase inhibitors 4 24 3.4 -1.55 0.00 e
Prostaglandins - - - - - -
Alpka agonists vs
Beta blockers 5 0.39 .73 1.51 132 87%
Carbomc anhydrase inhabitors - = - = " =
Prostaglandins 3 -1.04 222 0.14 083 TT%
Beta Blockers vs
Carbonic anhydrase inhibitors 8 (.49 004 1.02 031 4%
Prostaglandins 15 -1.02 -1.76 -0.27 1.78 %
Prostaglandins 1 -2.9 37 -2.10 NA NA
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App V. Table 9. Summary estimates for intraocular pressure at 3 months derived from pair-wise meta-analysis for

classes in studies published by 2004

Column 1 Column 2
Direct comparisons
Placebo vs
Alpha agonists
Beta blockers
Carbonic anhydrase inhibitors
Prostaglandins

Alpha agonists vs
Beta blockers

Carbonic anhydrase inhibitors
Prostaglandins

Beta Blockers vs

Carbonic anhydrase inhibitors
Prostaglandins

Prostaglandins

Comparison-specific heterogeneity

Num. of studies

— e oo

Mean difference’

-2
-4.52

Q2

039

-1.04

0.46
-1.19

93% CL lower

-390
-6.11
-324
-1.56

-0.73

-1.86

-0.06
-1.84

17

=34

95% CI, upper

-0.61
-283
-1.55
1.16

0.97
-0.54

-210

Tan-seuared

NA
4.66
0.00
NA

132

0.48

[-squared

NA
91%

NA

8%

67%

50%
90%
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App V. Table 10. Summary estimates for intraocular pressure at 3 months derived from pair-wise meta-analysis for

classes in studies published by 2009

Colummn 1 Column 2
Direct comparisons
Placebo vs
Alpha agonists
Beta blockers
Carbonic anhydrase inhibitors

Prostaglandins

Alpha agonists vs
Beta blockers
Carbome anhydrase inhabitors
Prostaglandins

Beta Blockers vs
Carbomic anhydrase mhibiters
Prostaglandins

Prostaglandins

Comparison-specific heterogeneity

Num. of studies

— L G

10

¥T

Mean difference’  95% CIL lower 95% CL upper
-2.30 -3.89 -0.61

432 -6.11 -293

-1.89 -2.66 -1.12

-0.20 -1.36 114

0.29 -0.76 1.34

-1.35 214 -0.35

0.57 0.08 1.06

-1.25 -1.79 -0.72

-2.90 -3.70 -2.10

Tau-souared

NA
4.66
0.31
NA
126

0.65

NA

I-sgmared

NA
91%
43%
NA
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App V. Table 11. Summary estimates for intraocular pressure at 3 months derived from pair-wise meta-analysis for

classes in studies published by 2014

Column 1 Column 2
Direct comparisens
Placebo vs
Alpha agonists
Beta blockers
Carbonic anhydrase inhibitors

Prostaglandins

Alpha agounists vs
Beta blockers
Carbonic anhydrase inhibitors
Prostaglandins

Beta Blockers vs
Carbomic anhydrase inhibitors
Prostaglandins

Prostaglandins

Comparison-specific heterogeneiry

Num. of studies

(B - -

[= RN ES N |

Mean difference”  93% CIL, lower 95% CL upper
-2.50 -3.99 -0.61
4.52 -6.11 -293
-1.90 -2.57 -1.23
243 674 1.89
012 -0.81 1.05
1.01 050 153
-1.35 -1.14 -0.35
0.57 (.08 1.06
-1.18 -1.64 0.7
-2.90 -3.70 -2.10

Tau-squared

NA

4.66
0.24
931

NA

[-squared

NA
91%
6%

06%

86%
0%

2%

5%
87%

NA

*Mean difference is calculated using the intraocular pressure of the treatment in column 2 - column 1

Mean difference > 0 favors the drug in column 1
Mean difference < 0 favors the drug in column 2
Color coding:
Grey Placebo/vehicle/no treatment
Orange Alpha-2 adrenergic agonist
Green Beta-blocker

_ Carbonic anhydrase inhibitor

Blue Prostaglandin analog
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